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(54) RESIN COMPOSITION FOR DUST CORE, DUST CORE, REACTOR, AND ELECTRIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a dust core with a high 
effective permeability and a high magnetic flux density by adding to 
a metallic magnetic powder covered with an inorganic insulation 
layer a thermosetting resin composition including an epoxy resin 
with specific chemical structure of specified weight percentage and 
by forming and curing it thereafter. 

SOLUTION: A metallic magnetic powder of 99.5 to 92.0 in weight 

percentage of Fe-AI alloy powder such as atomized iron powder p . \" ,> 

covered with an inorganic insulation film is added and mixed with a M'^rpp^ £ ® 
5 to 8wt.% thermosetting resin composition including an epoxy resin L ® 
of 100 to 50 weight part having a heat resistance of more than F 
kinds as respresented by a general formula and an epoxy resin of 0 
to 50 weight part having two p-(2,3-epoxypropoxy)phenyl groups, 
and it is formed under a pressure of 100 to 800Mpa by a powder 
forming press while heating it at <300°C for hardening. Thus, even 
when it is kept at 1 55°C for 5000 hours, mutual insulation among 
metallic magnetic powder particles can be kept and its specific 
resistance becomes 0.1 to 10ftcm, thereby suppressing an increase 
in eddy current loss. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] (A) the following general formula (1) containing three or more p-(2, 3-epoxy propoxy) phenyl groups 
Formula 1] 

" CH- (1) 

n 



C H a — C K - C H 2 — O -<^~^- ^ 



0.5 - 8.0 % of the weight of thermosetting resin constituents which come out and contain at least the 
polyfunctional epoxy resin 100-50 weight sections which are expressed, and the bifunctional epoxy resin 0 - 
50 weight sections which have two p-(2, 3-epoxy propoxy) phenyl groups, the resin constituent for dust cores 
containing 99.5 - 92.0 % of the weight of metal magnetism powder which carried out (B) inorganic insulation 
coat processing. 

[Claim 2] (A) the following general formula (2) (3) (4) ~ [Formula 2] [ or ] 



Xm— y-^l -j— Xn (2) 



Xtt -O-CHU-^H-CH* £ (2. 3 -i#*->-/ntf *->2£) &xt 0 



[Formula 3] 



Xn' r Xp Xp' 



°-@b- c »- --co- ch - -oo- xa ' 



XQ 

(3) 



Xte -0-CH,-CH-CH 2 m (2, 3 -i#*S/rn#*J/|t) &Ft B 
O 

ntiO. 1X»*2T*&* 0 
[Formula 4] 
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Xp 



Xq' 



(4) 



SWx Xtt -0-CH 2 -CH-CH 2 £ (2. 




Rlii£SR# 1 ~10<D7^*;l«#^o mti 0 . lXli2T*t>^ nl±U 2Xli3^*5o 

0.5 - 8.0 % of the weight of thermosetting resin constituents which contain the epoxy resin which comes out and 
has the naphthalene frame expressed at least, the resin constituent for dust cores containing 99.5 - 92.0 % of the 
weight of metal magnetism powder which carried out (B) inorganic insulation coat processing. 
[Claim 3] (A) 0.5 - 8.0 % of the weight of amino maleimide, the resin constituent for dust cores containing 99.5 

- 92.0 % of the weight of metal magnetism powder which carried out (B) inorganic insulation coat processing. 
[Claim 4] (A) 0.5 - 5.0 % of the weight of amino maleimide, the resin constituent for dust cores containing 99.0 

- 90.0 % of the weight of metal magnetism powder which carried out 5.0 % of the weight and (B) epoxy resin 
0.5-(C) inorganic insulation coat processing. 

[Claim 5] (A) 0.5 - 8.0 % of the weight of resin constituents which contain the bismaleimide 100 weight 
section, and the diaryl bisphenols 50 - the 100 weight sections at least, the resin constituent for dust cores 
containing 99.5 - 92.0 % of the weight of metal magnetism powder which carried out (B) inorganic insulation 
coat processing. 

[Claim 6] (A) 0.5 - 8.0 % of the weight of resin constituents which contain the bismaleimide 100 weight 
section, the diaryl bisphenols 50 - the 100 weight sections, and the polyfunctional epoxy resin 0 - the 100 
weight sections at least, the resin constituent for dust cores containing 99.5 - 92.0 % of the weight of metal 
magnetism powder which carried out (B) inorganic insulation coat processing. 

[Claim 7] Metal magnetism powder and the mixed liquor containing phosphoric acid, a magnesium oxide, and 
boric acid are mixed, the mixture which formed in this metal magnetism powder the vitrified insulation coat 
which uses P, Mg, B, and Fe as an indispensable component — preparing — this — with the 1st process which is 
made to dry a mixture and removes moisture The 2nd process which is added and mixed and carries out 
solidification molding of the thermosetting resin constituent which has F or more sorts of thermal resistance in 
99.5 - 92.0 % of the weight of dried this mixtures by the pressure of 100-800MPa with a powder moulding 
press 0.5 to 8.0% of the weight, The manufacture approach of the dust core characterized by having the 3rd 
process which carries out heat hardening of this solidification molding object at the temperature of 300 degrees 
C or less. 

[Claim 8] In the dust core which mixes a binder, and comes [ which carries out and pressurization-casts ] to 
carry out heat hardening after forming an insulating coat in metal magnetism powder P from which this 
insulating coat processed metal magnetism powder, and was obtained with the mixed liquor containing 
phosphoric acid, a magnesium oxide, and boric acid, It is the inorganic insulation coat which uses Mg, B, and 
Fe as an indispensable component, and this binder is the thermosetting resin constituent which has F or more 
sorts of thermal resistance. The dust core characterized by for this pressurization molding being pressurization 
molding by the pressure of 100-800MPa of a powder moulding press, and this heat hardening being the heat 
hardening by the temperature of 300 degrees C or less. 

[Claim 9] this — the following general formula (1) in which the thermosetting resin constituent which has F or 
more sorts of thermal resistance contains three or more p-(2, 3-epoxy propoxy) phenyl groups — [Formula 5] 
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The dust core according to claim 8 characterized by being the thermosetting resin constituent which comes out 
and contains at least the polyfunctional epoxy resin 100-50 weight sections which are expressed, and the 
bifunctional epoxy resin 0-50 weight sections which have two p-(2, 3-epoxy propoxy) phenyl groups. 
[Claim 10] this — the thermosetting resin constituent which has F or more sorts of thermal resistance — the 
following general formula (2) (3) (4) — [Formula 6] [ or ] 



Xra 




Xn 



(2) 



Xfi -0-CH 2 -CH-CH a m (2. 3 -x^+^^D-f *<>fi) 
O 



nx mttK 2 5C(i3T*^ 0 
[Formula 7] 



Xn' 



Xn 




rXp Xp' 




Xq' 



(3) 



Xtt -O-CH.-CH-CH, S (2, 3 -i#*i/?*n 
nx n\ p> p\ q'«0x U 2s 3X«4"C4»-5 0 




-I Xq 



(4) 



*K Xtt -0-CH 2 -CH-CH 2 S (2, 3 fc*rTo 
p> p\ q> q'ttO, U 2. 3X«4^*5. 

The dust core according to claim 8 characterized by being the thermosetting resin constituent which contains the 
epoxy resin which comes out and has the naphthalene frame expressed at least. 

[Claim 11] this— the dust core according to claim 8 characterized by the thermosetting resin constituent which 
has F or more sorts of thermal resistance being a thermosetting resin constituent which contains amino 
maleimide at least. 

[Claim 12] this — the dust core according to claim 8 characterized by the thermosetting resin constituent which 
has F or more sorts of thermal resistance being a thermosetting resin constituent which contains bismaleimide at 
least. 

[Claim 13] The dust core according to claim 8 where this metal magnetism powder that carried out inorganic 
insulation coat processing is characterized by being the metal magnetism powder of 7-10 whenever flat. 
[Claim 14] The dust core characterized by being the dust core which mixes a binder, and coat processing of the 
metal magnetism powder is carried out by the insulating agent, and comes [ which carries out and 
pressurization-casts ] to carry out heat hardening, and the iron loss in 0.5 teslas after holding at 155 degrees C 
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for 5000 hours, and 15kHz being 15 or less times of the first stage. 

[Claim 15] The dust core characterized by being the dust core which mixes a binder, and coat processing of the 
metal magnetism powder is carried out by the insulating agent, and comes [ which carries out and 
pressurization-casts ] to carry out heat hardening, and the specific resistance after holding at 155 degrees C for 
5000 hours being 0.05 or more times of the first stage. 

[Claim 16] The dust core whose flux density after holding at 155 degrees C for 5000 hours it is the dust core 
which mixes a bindery and coat processing of the metal magnetism powder is carried out by the insulating agent, 
and comes [ which carries out and pressurization-casts ] to carry out heat hardening, and is one teslas or more in 
the range of 50Hz - 500kHz frequency. 

[Claim 17] In the reactor which has an iron core core and a coil, metal magnetism powder is processed with the 
mixed liquor containing phosphoric acid, a magnesium oxide, and boric acid. To the insulating metal 
magnetism powder in which the inorganic insulation coat which uses P, Mg, B, and Fe as an indispensable 
component was formed The reactor which used as the iron core core the dust core acquired by carrying out heat 
hardening at the temperature of 300 degrees C or less while adding the thermosetting resin constituent which 
has F or more sorts of thermal resistance, mixing and carrying out pressurization molding by the pressure of 
1 00-800MPa with a powder moulding press. 

[Claim 1 8] In the reactor which has an iron core core and a mold coil, metal magnetism powder is processed 
with the mixed liquor containing phosphoric acid, a magnesium oxide, and boric acid. To the insulating metal 
magnetism powder in which the inorganic insulation coat which uses P, Mg, B, and Fe as an indispensable 
component was formed The reactor which used as the iron core core the dust core acquired by carrying out heat 
hardening at the temperature of 300 degrees C or less while adding the thermosetting resin constituent which 
has F or more sorts of thermal resistance, mixing and carrying out pressurization molding by the pressure of 
100-800MPa with a powder moulding press. 

[Claim 19] The reactor according to claim 1 8 characterized by being the coil which this mold coil has F or more 
sorts of thermal resistance, and carried out mold by the mold resin whose heat conductivity is 2-4W/km. 
[Claim 20] The reactor according to claim 1 8 characterized by arranging the insulating material whose thermal 
conductivity is 0.2-4W/km between this iron core core and this mold coil. 

[Claim 21] The reactor which used as the iron core core the dust core whose iron loss in 0.5 teslas after holding 
at 155 degrees C for 5000 hours, and 15kHz is 15 or less times of the first stage in the reactor which has an iron 
core core and a coil. 

[Claim 22] The reactor which used as the iron core core the dust core whose specific resistance after holding at 
155 degrees C for 5000 hours is 0.05 or more times of the first stage in the reactor which has an iron core core 
and a coil. 

[Claim 23] The reactor with which the flux density after holding at 155 degrees C for 5000 hours used as the 
iron core core the dust core which is one teslas or more in the range of 50Hz - 500kHz frequency in the reactor 
which has an iron core core and a coil. 

[Claim 24] In the solid state switch which has the series circuit of a solid state switch component and a reactor 
Metal magnetism powder is processed with the mixed liquor containing phosphoric acid, a magnesium oxide, 
and boric acid. To the insulating metal magnetism powder in which the inorganic insulation coat which uses P, 
Mg, B, and Fe as an indispensable component was formed The solid state switch which used as the iron core 
core of a reactor the dust core acquired by carrying out heat hardening at the temperature of 300 degrees C or 
less while adding the thermosetting resin constituent which has F or more sorts of thermal resistance, mixing 
and carrying out pressurization molding by the pressure of 100-800MPa with a powder moulding press. 
[Claim 25] Metal magnetism powder is processed with the mixed liquor containing phosphoric acid, a 
magnesium oxide, and boric acid. To the insulating metal magnetism powder in which the inorganic insulation 
coat which uses P, Mg, B, and Fe as an indispensable component was formed While adding the thermosetting 
resin constituent which has F or more sorts of thermal resistance, mixing and carrying out pressurization 
molding by the pressure of 100-800MPa with a powder moulding press The direct-current-power-transmission 
bulb using the solid state switch which used as the iron core core of a reactor the dust core acquired by carrying 
out heat hardening at the temperature of 300 degrees C or less. 

[Claim 26] Metal magnetism powder is processed with the mixed liquor containing phosphoric acid, a 
magnesium oxide, and boric acid. To the insulating metal magnetism powder in which the inorganic insulation 
coat which uses P, Mg, B, and Fe as an indispensable component was formed While adding the thermosetting 
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resin constituent which has F or more sorts of thermal resistance, mixing and carrying out pressurization 
molding by the pressure of 100-800MPa with a powder moulding press The quiescence mold reactive power 
compensator using the solid state switch which used as the iron core core of a reactor the dust core acquired by 
carrying out heat hardening at the temperature of 300 degrees C or less. 

[Claim 27] Metal magnetism powder is processed with the mixed liquor containing phosphoric acid, a 
magnesium oxide, and boric acid. To the insulating metal magnetism powder in which the inorganic insulation 
coat which uses P, Mg, B, and Fe as an indispensable component was formed While adding the thermosetting 
resin constituent which has F or more sorts of thermal resistance, mixing and carrying out pressurization 
molding by the pressure of 100-800MPa with a powder moulding press The thyristor motor using the solid state 
switch which used as the iron core core of a reactor the dust core acquired by carrying out heat hardening at the 
temperature of 300 degrees C or less. 

[Claim 28] In the rotating-machine stator equipped with the lead wire for connecting with the iron core core 
which has two or more slots, two or more coils contained in this slot, and these two or more coils electrically 
Metal magnetism powder is processed with the mixed liquor containing phosphoric acid, a magnesium oxide, 
and boric acid. To the insulating metal magnetism powder in which the inorganic insulation coat which uses P, 
Mg, B, and Fe as an indispensable component was formed The rotating-machine stator characterized by using 
as an iron core core the dust core acquired by carrying out heat hardening at the temperature of 300 degrees C 
or less while adding the thermosetting resin constituent which has F or more sorts of thermal resistance, mixing 
and carrying out pressurization molding by the pressure of 100-800MPa with a powder moulding press. 
[Claim 29] In the rotating machine which has the stator equipped with the lead wire for connecting with the iron 
core core which has two or more slots, two or more coils contained in this slot, and these two or more coils 
electrically, and a rotator Metal magnetism powder is processed with the mixed liquor containing phosphoric 
acid, a magnesium oxide, and boric acid. To the insulating metal magnetism powder in which the inorganic 
insulation coat which uses P, Mg, B, and Fe as an indispensable component was formed The rotating machine 
characterized by using as the iron core core of a stator the dust core acquired by carrying out heat hardening at 
the temperature of 300 degrees C or less while adding the thermosetting resin constituent which has F or more 
sorts of thermal resistance, mixing and carrying out pressurization molding by the pressure of 100-800MPa with 
a powder moulding press. 

[Claim 30] In the transformer which has a primary coil, a secondary coil, and an iron core core Metal 
magnetism powder is processed with the mixed liquor containing phosphoric acid, a magnesium oxide, and 
boric acid. To the insulating metal magnetism powder in which the inorganic insulation coat which uses P, Mg, 
B, and Fe as an indispensable component was formed The transformer characterized by using as an iron core 
core the dust core acquired by carrying out heat hardening at the temperature of 300 degrees C or less while 
adding the thermosetting resin constituent which has F or more sorts of thermal resistance, mixing and carrying 
out pressurization molding by the pressure of 100-800MPa with a powder moulding press. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/c^ 6/30/2005 



JP,09- 1 02409,A [DETAILED DESCRIPTION] Page 1 of 33 




* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to electrical machinery and apparatus, such as a reactor which 
used it for the resin constituent for dust cores which can make the dust core which has high thermal resistance, 
the high effective permeability in a RF, and high flux density, the dust core, and the list, a thyristor bulb, a 
motor, and a transformer. 
[0002] 

[Description of the Prior Art] The power rectifier (rectifier) which changes an alternating current into a direct 
current, the power inverter which changes a direct current into an alternating current (inverter), The alternating 
current power regulation unit which controls the alternating current power sent to a load from an alternating 
current, the power converter which changes the alternating current of a certain frequency into the alternating 
current of a different frequency, In electrical machinery and apparatus, such as a direct-current converter which 
changes direct current power into the direct current power of a different electrical potential difference, or a non- 
contact breaker As the electrical circuit component, the reactor for turn-on stress relaxation connected to this, 
the commutating reactor, the reactor for energy accumulation, or the transformer for matching is used for the 
solid-state-switching component list represented by a thyristor or the transistor. The layer-built iron core which 
carried out the laminating of a thin magnetic steel sheet or a thin permalloy etc. which gave layer insulation as 
an iron core which constitutes such a reactor and a transformer was used. 

[0003] However, to an above-mentioned reactor and an above-mentioned transformer, the current which has the 
high-frequency component which exceeds 500kHZ(s) depending on the case from several 10 kHZ(s) which are 
frequencies far higher than the switching frequency other than the current which has the period of a switching 
frequency may flow with switching of a semi-conductor. Although a layer-built iron core shows the electrical 
property which was excellent in the commercial frequency band, in a high-frequency band, its iron loss of an 
iron core is remarkable. It has the property in which magnetizing force stops being able to change easily due to 
the skin effect of an iron core ingredient as it goes into the interior from the front face of the plate which eddy 
current loss increases in proportion to the square of a frequency, and forms an iron core especially. 
[0004] Therefore, rather than the saturation magnetic flux density which the iron core ingredient itself originally 
has in the high-frequency band, a layer-built iron core can be used only with far low flux density, but has the 
problem that eddy current loss is also very large, for this reason , when use a layer-built iron core for the reactor 
for turn-on stress relaxation connected to the solid state switching component list in which a high frequency 
current flow at this , a commutating reactor , the reactor for energy accumulation , or the transformer for 
matching , in order to compensate the effective permeability and flux density , the iron core itself had to be 
enlarged , iron loss became large in connection with it , and since the die length of the coil currently wind 
around the iron core became long , there be a fault that copper loss also became large . 

[0005] On the other hand, as a magnetic material for RFs, there is a soft ferrite used abundantly in recent years. 
Although this soft ferrite was excellent in the RF property as compared with said magnetic steel sheet and its 
iron loss value was also low, there was a fault that flux density was low. Therefore, development of the iron 
core where flux density is high was strongly desired highly [ the effective permeability ] by the RF. Moreover, 
after mixing metal magnetism powder with an organic insulating binder, the dust core which carries out 
pressurization molding, is made to carry out heat hardening of the binder if needed further, and is acquired is 
known. This dust core can expect good frequency characteristics, if two of "insulating making the electric 
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resistance of metal magnetism powder high, optimizing a powder particle dimension and making small the eddy 
current in a metal magnetism powder particle and (2) powder particle mutually, abolishing direct contact of a 
particle, and making small eddy current loss of the whole iron core" are realizable. [ (1) ] Moreover, if the 
magnetic opening between powder particles can be made small using the high metal magnetism powder of 
saturation magnetic flux density and the space factor of magnetic powder can be made high, while having the 
high effective permeability in a RF, the dust core which has high flux density can be acquired, and it becomes 
useful to the iron coreVhich constitutes an above-mentioned reactor and an above-mentioned transformer. 
[0006] Then, examination of a dust core has come to be performed briskly in recent years. As well as the first 
stage, also after holding at the temperature of 155 degrees C for 5000 hours, a metal magnetism powder particle 
is insulated mutually, and a key point when putting a dust core in practical use in the above-mentioned reactor 
is that there is little iron loss. Various dust cores are proposed based on such the point. Metal magnetism 
powder with organic insulating binders, such as an epoxy resin and a fluororesin, as indicated by JP,59-50138,A 
and JP,62- 169402, A For example, compression molding, Metal magnetism powder is covered with inorganic 
substance insulating layers, such as water glass which uses silicate of soda as a principal component as 
indicated by the dust core and JP,55-130103,A which were covered. Furthermore, it heat-treats in the dust core 
which covered the organic substance insulating layer on it, and the ambient atmosphere which contains oxygen 
as indicated by JP,60-65509,A. The dust core which added the organic insulating binder to the metal magnetism 
powder which made the front face generate insulating oxide, and carried out compression molding, As electric 
insulation inorganic compound powder is covered on a metal magnetism powder front face as indicated by 
JP,61-82402,A, and indicated by the dust core and JP,06-1 1008,A which carried out compression molding with 
the organic insulating binder As indicated by the dust core and JP,1-51046,B which added the organic binder of 
the electric insulation which added inorganic compound powder to the metal magnetism powder processed and 
insulated with the silane system and the titanium system surfactant, and carried out compression molding As the 
fixing resin of electric insulation is added to the metal magnetism powder which carried out the covering 
insulation by phosphoric ester and it is indicated by the dust core and JP,06-260319,A which carried out 
compression molding It processes with the mixed liquor containing phosphoric acid, a magnesium oxide, and 
boric acid. P, Mg, While adding an epoxy resin, imide resin, a fluororesin, etc. to the metal magnetism powder 
which covered the vitrified insulating layer which uses B and Fe as an indispensable component, mixing to it 
and carrying out solidification molding with a powder moulding press, there is a dust core annealed and 
acquired at 400-600 degrees C. 
[0007] 

[Problem(s) to be Solved by the Invention] A metal magnetism powder particle is insulated mutually, iron loss 
has little specific resistance in 0.1-10-ohmcm, and some flux density indicates one teslas or more to be in the 
range whose frequency is 50Hz - 500kHz are also in the above dust core. However, when held at 155 degrees C 
for 5000 hours, the insulation between metal magnetism powder particles became inadequate, insulating 
specific resistance fell, and any dust core had the trouble that iron loss increased. 

[0008] The purpose of this invention solves the above-mentioned trouble, even if it holds it at 155 degrees C for 
5000 hours, it can maintain the insulation between metal magnetism powder particles, it has the specific 
resistance value of 0.1-10-ohmcm, there is little iron loss, it manufactures the dust core which shows one teslas 
or more in the range whose flux density is the frequency of 50Hz - 500kHz, and is to apply this to electrical 
machinery and apparatus, such as a coil, a reactor, a thyristor bulb, a motor, and a transformer,. 
[0009] 

[Means for Solving the Problem] As a result of this invention persons 1 examining various the class of the class 
of metal magnetism powder, a configuration and particle size distribution, and insulating coat, an amount, the 
class of binder and an amount, molding solidification processes, heat hardening processes, etc. in view of the 
above-mentioned technical problem, it found out that a problem was in the class of insulating coat of metal 
magnetism powder, an amount, the class of binder and an amount, and a heat hardening process. Especially, the 
vitrified insulating layer which uses as an indispensable component P, Mg, B, and Fe which processed magnetic 
powder and were obtained with the mixed liquor containing phosphoric acid, a magnesium oxide, and boric 
acid found out the desirable thing from a heat-resistant viewpoint as an insulating coat of metal magnetism 
powder. 

[0010] In invention given in JP,06-260319,A Metal magnetism powder and the mixed liquor containing 
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phosphoric acid, a magnesium oxide, and boric acid are mixed, the mixture which formed in this metal 
magnetism powder the vitrified insulation coat which uses P, Mg, B, and Fe as an indispensable component — 
preparing — this — with the 1st process which is made to dry a mixture and removes moisture Although the dust 
core is manufactured through the 2nd process which adds an epoxy resin, imide resin, and a fluororesin to the 
dried this mixture* is mixed to it, and carries out solidification molding with a powder moulding press, and the 
3rd process heated and annealed at 400-600 degrees C for 1 hour in order to remove distortion of this 
solidification molding' object In this 3rd process, it turned out that a problem is for the epoxy resin and imide 
resin which are a binder, and a fluororesin to heat-deteriorate and decompose. 

[001 1] Consequently, the thermosetting resin constituent which has F or more sorts of thermal resistance to the 
metal magnetism powder covered with the inorganic insulating layer which has thermal resistance is added. 
While mixing and carrying out pressurization molding by the pressure of 400-700MPa preferably 100 to 800 
MPa with a powder moulding press The dust core preferably acquired by carrying out heat hardening below 250 
degrees C 300 degrees C or less It turned out that the specific resistance after holding at 155 degrees C for 5000 
hours shows 0.1-10-ohmcm, and becomes the excellent iron core of electrical machinery and apparatus, such as 
those with one teslas or more, a reactor, a thyristor bulb, a motor, and a transformer, in the range whose flux 
density is the frequency of 50Hz - 500kHz. following general formula (1) [0012 [ namely, ] in which this 
invention contains three or more (A) **p-(2, 3 -epoxy propoxy) phenyl groups — ] 
[Formula 9] 



" C H 2 — C H-CH 2 — O ~<^j>- 



CH~ (1) 



v 

[0013] 0.5 - 8.0 % of the weight of thermosetting resin constituents and the ** following general formula (2) 
which come out and contain at least the polyfunctional epoxy resin 100-50 weight sections which are 
expressed, and the bifunctional epoxy resin 0-50 weight sections which have two p-(2, 3-epoxy propoxy) 
phenyl groups (3) Or (4) [0014] 
[Formula 10] 

Xm— {Qfj— Xn C2) 

SFk Xtt -O-CHt-qH-CHj £ C2. 3 -^M?* &fct 0 

0 

n. mliK 2 XI* 3 
[0015] 

[Formula 11] 

Xn' rXp Xp' -.Xq 

x "-0O- CH '--fcfi^- CH ---CO- xq ' <3 > 

m 

Xtt -0-CH,-CH-CH 8 & (2. 3 -itf+v/^atf+i/S) 

ns n\ p> p\ qs q'l±0> U 2n 3X«4-e*<5 0 

(ftU n&tfn', pRtfp\ q&tfq'©P^<OJCtt*_<t tittle 

nttO> 1X1*2 

[0016] 

[Formula 12] 
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Xtt -O-CHi-CH-CH, S (2, 3-x**y^o**vS) *7fcto 

[0017] 0.5 - 8.0 % of the weight of thermosetting resin constituents which contain the epoxy resin which comes 
out and has the naphthalene frame expressed at least, 0.5 - 8.0 % of the weight of ** amino maleimide, and the 
** bismaleimide 100 weight section, 0.5 - 8.0 % of the weight of resin constituents which contain the diaryl 
bisphenols 50 - the 100 weight sections at least, and the ** bismaleimide 100 weight section, They are 0.5 - 8.0 
% of the weight of resin constituents which contain the diaryl bisphenols 50 - the 100 weight sections, and the 
polyfunctional epoxy resin 0 - the 100 weight sections at least, and the resin constituent for dust cores which 
contains in a list 99.5 - 92.0 % of the weight of metal magnetism powder which carried out (B) inorganic 
insulation coat processing. . 

[0018] Moreover, this invention is a resin constituent for dust cores containing 99.0 - 90.0 % of the weight of 
metal magnetism powder which carried out 5.0 % of the weight and (A) amino maleimide 0.5-(B) epoxy resin 
0.5-(C) inorganic insulation coat processing 5.0% of the weight. 

[0019] Furthermore, this invention mixes metal magnetism powder and the mixed liquor containing phosphoric 
acid, a magnesium oxide, and boric acid, the mixture which formed in this metal magnetism powder the 
vitrified insulation coat which uses P, Mg, B, and Fe as an indispensable component — preparing — this — with 
the 1 st process which is made to dry a mixture and removes moisture The 2nd process which is added and 
mixed and carries out solidification molding of the thermosetting resin constituent which has F or more sorts of 
thermal resistance in 99.5 - 92.0 % of the weight of this dry mixtures by the pressure of 100-800MPa with a 
powder moulding press 0.5 to 8.0% of the weight, It is the manufacture approach of the dust core characterized 
by having the 3rd process which carries out heat hardening of this solidification molding object at the 
temperature of 300 degrees C or less. 

[0020] Furthermore, after this invention forms an insulating coat in metal magnetism powder, it mixes a binder 
and sets it to the dust core which comes [ which carries out and pressurization-casts ] to carry out heat 
hardening. P from which this insulating coat processed metal magnetism powder, and was obtained with the 
mixed liquor containing phosphoric acid, a magnesium oxide, and boric acid, It is the inorganic insulation coat 
which uses Mg, B, and Fe as an indispensable component, and this binder is the thermosetting resin constituent 
which has F or more sorts of thermal resistance. This pressurization molding is pressurization molding by the 
pressure of 100-800MPa of a powder moulding press, and this heat hardening is the dust core characterized by 
being the heat hardening by the temperature of 300 degrees C or less. 

[0021] Furthermore, this invention is a dust core which mixes a binder, and coat processing of the metal 
magnetism powder is carried out by the insulating agent, and comes [ which carries out and pressurization- 
casts ] to carry out heat hardening, and the iron loss in 0.5 teslas after holding at 155 degrees C for 5000 hours, 
and 15kHz is 15 or less times of the first stage, or specific resistance is 0.05 or more times of the first stage, or it 
is a dust core which is one teslas or more in the range whose flux density is the frequency of 50Hz - 500kHz. 
[0022] Furthermore, this invention is set to the reactor which has an iron core core, a coil, or a mold coil. Metal 
magnetism powder is processed with the mixed liquor containing phosphoric acid, a magnesium oxide, and 
boric acid. To the insulating metal magnetism powder in which the inorganic insulation coat which uses P, Mg, 
B, and Fe as an indispensable component was formed While adding the thermosetting resin constituent which 
has F or more sorts of thermal resistance, mixing and carrying out pressurization molding by the pressure -of 
100-800MPa with a powder moulding press, it is the reactor which used as the iron core core the dust core 
acquired by carrying out heat hardening at the temperature of 300 degrees C or less. 
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[0023] Furthermore, in the reactor which has an iron core core and a coil, the iron loss in 0.5 teslas after holding 
at 155 degrees C for 5000 hours, and 15kHz is 15 or less times of the first stage, specific resistance is 0.05 or 
more times of the first stage, or this invention is the reactor which used as the iron core core the dust core which 
is one teslas or more in the range whose flux density is the frequency of 50Hz - 500kHz. 
[0024] Furthermore, this invention is set to the solid state switch which has the series circuit of a solid state 
switch component and a reactor. Metal magnetism powder is processed with the mixed liquor containing 
phosphoric acid, a magnesium oxide, and boric acid. To the insulating metal magnetism powder in which the 
inorganic insulation coat which uses P, Mg, B, and Fe as an indispensable component was formed While adding 
the thermosetting resin constituent which has F or more sorts of thermal resistance, mixing and carrying out 
pressurization molding by the pressure of 1 00-800MPa with a powder moulding press They are the solid state 
switch which used as the iron core core of a reactor the dust core acquired by carrying out heat hardening at the 
temperature of 300 degrees C or less, the direct-current-power-transmission bulb using it, a quiescence mold 
reactive power compensator, and a thyristor motor. 

[0025] Furthermore, this invention is set to the rotating-machine stator equipped with the lead wire for 
connecting with the iron core core which has two or more slots, two or more coils contained in this slot, and 
these two or more coils electrically. Metal magnetism powder is processed with the mixed liquor containing 
phosphoric acid, a magnesium oxide, and boric acid. To the insulating metal magnetism powder in which the 
inorganic insulation coat which uses P, Mg, B, and Fe as an indispensable component was formed While adding 
the thermosetting resin constituent which has F or more sorts of thermal resistance, mixing and carrying out 
pressurization molding by the pressure of 100-800MPa with a powder moulding press It is the rotating machine 
which has the rotating-machine stator characterized by using as an iron core core the dust core acquired by 
carrying out heat hardening at the temperature of 300 degrees C or less, and its stator and rotator. 
[0026] Furthermore, this invention is set to the transformer which has a primary coil, a secondary coil, and an 
iron core core. Metal magnetism powder is processed with the mixed liquor containing phosphoric acid, a 
magnesium oxide, and boric acid. To the insulating metal magnetism powder in which the inorganic insulation 
coat which uses P, Mg, B, and Fe as an indispensable component was formed While adding the thermosetting 
resin constituent which has F or more sorts of thermal resistance, mixing and carrying out pressurization 
molding by the pressure of 100-800MPa with a powder moulding press, it is the transformer characterized by 
using as an iron core core the dust core acquired by carrying out heat hardening at the temperature of 300 
degrees C or less. 

[0027] Hereafter, this invention is explained to a detail. You may use it, although a part for atomization iron 
powder and electrolytic iron, the Sendust powder, the Fe-Si alloy powder represented by Fe-3Si, a Fe-aluminum 
alloy powder, a Fe-Si-aluminum alloy powder, a Fe-nickel alloy powder, a Fe-Co alloy powder, Fe radical, or 
Co radical amorphous alloy is mentioned as metal magnetism powder used for this invention, in addition as 
long as it is used as an iron core ingredient from the former. These metal magnetism powder is respectively 
used by independent or mixed stock. It is [ among these ] desirable to use a high grade atomizing powder from 
the relation of flux density. 

[0028] Since the eddy current which flows in metal magnetism powder is confined in a minute region, it is 
desirable to carry out pulverization of the above-mentioned metal magnetism powder. Especially the mean 
particle diameter of metal magnetism powder has desirable 5-150 micrometers 2.5-450 micrometers. In order to 
hold permeability highly, it is necessary to decrease the magnetic opening between metal magnetism powder as 
much as possible, and it needs to carry out densification. The filling factor of metal magnetism powder is 
governed by a fill, particle size distribution, and the configuration. The filling factor of metal magnetism 
powder is that metal magnetism powder is a mono dispersion article in fines in a low inclination. Therefore, in 
order to carry out high density restoration of the metal magnetism powder, it is necessary to make large the 
particle size distribution of metal magnetism powder. What is necessary is just to mix metal magnetism powder 
with large mean particle diameter, and metal magnetism powder with small mean particle diameter in it. If 
impalpable powder, especially spherical impalpable powder with a mean particle diameter of 0.1-0.9 
micrometers are added one to 10% of the weight to metal magnetism powder, a fluidity becomes good sure 
enough and it can be high-filled up with the duty of the koro. When using iron powder as metal magnetism 
powder, it is desirable to set the consistency of a dust core to 6.4-6.7. 

[0029] Since it is located in a line with the compression direction and a perpendicular direction at the time of 
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pressurization molding, as for metal magnetism powder, it is desirable to carry out flat processing of the metal 
magnetism powder with a congruence roll, a ball mill, etc. in order to raise magnetic properties. It is desirable to 
set flakiness (an average diameter/thickness) to 7-10 especially. If impalpable powder, especially spherical 
impalpable powder with a mean particle diameter of 0.1-0.9 micrometers are added one to 10% of the weight to 
the metal magnetism powder which carried out flat processing, while a fluidity becomes good sure enough, 
spherical impalpable powder enters between flat pieces, and it can be high-filled up with the duty of the koro. 
[0030] In order to obtain high permeability, to decrease the magnetic opening between metal magnetism powder 
as much as possible and to carry out densification, said metal magnetism powder used for this invention carries 
out coat processing with an insulating material beforehand, and after it forms an insulating coat in metal 
magnetism powder, it carries out pressurization molding. As an insulating material, if inorganic insulating 
materials, such as organic insulating materials, such as an epoxy resin, and water glass, are used, big frictional 
force will occur by the pressure at the time of pressurization molding between metal magnetism powder and 
metal magnetism powder, and molding metal mold, or metal magnetism powder will deform plastically, an 
insulating coat will break, and the insulating property of metal magnetism powder will fall. 
[0031] As an insulating coat of metal magnetism powder, a heat-resistant inorganic insulation coat is desirable. 
P which processed metal magnetism powder into the mixed liquor containing phosphoric acid, a magnesium 
oxide, and boric acid, and was obtained as such an inorganic insulation coat, for example, P processed and 
obtained by the mixed liquor containing the vitrified inorganic insulation coat, the phosphoric acid, and the 
magnesium oxide which use Mg, B, and Fe as an indispensable component, There is an inorganic insulation 
coat which processed in the mixed water solution containing the vitrified inorganic insulation coat which uses 
Mg and Fe as an indispensable component, the inorganic insulation coat which processed in the zinc phosphate 
water solution and was obtained, zinc phosphate, and a cadmium nitrate, and was obtained. The vitrified 
inorganic insulation coat which uses as an indispensable component P, Mg, B, and Fe which were processed 
and obtained among these by the mixed liquor containing especially phosphoric acid, a magnesium oxide, and 
boric acid is desirable from the field of endurance. 

[0032] The mixed liquor containing phosphoric acid, a magnesium oxide, and boric acid is obtained by 
dissolving phosphoric acid, a magnesium oxide, and boric acid in water. The mixed ratio of phosphoric acid, a 
magnesium oxide, and boric acid has desirable :(3.0-6.5)l .0: (0.5-1 .5) at a weight ratio. If there are many 
additions of a magnesium oxide, it will be hard coming to dissolve in water, and when there are many additions 
of phosphoric acid, it is in the inclination for flux density to fall. In addition, in order to raise wettability with 
metal magnetism powder, it is desirable to add a surfactant into the above-mentioned mixed liquor. 
[0033] Although what is necessary is just to perform formation of the insulating coat to metal magnetism 
powder with a conventional method, metal magnetism powder and an inorganic insulating material (mixed 
liquor) can be mixed, for example, the obtained mixture can be dried, and it can carry out by removing 
moisture. It mixes with the thermosetting resin constituent (binder) which has thermal resistance next, and 
solidification molding of the metal magnetism powder in which the insulating coat was formed is carried out. 
As for the mixing ratio, it is desirable that it is 0.5 - 10.0 % of the weight of thermosetting resin constituents to 
99.5 - 90.0 % of the weight of inorganic insulating material covering metal magnetism powder. 
[0034] The heat-resistant thermosetting resin constituent in this invention shows preferably 300 degrees C or 
less of F or more sorts of thermal resistance after heat hardening at the temperature of 250 degrees C or less, 
and if the metal magnetism powder which carried out the inorganic insulation coat can be fixed firmly, there 
will be especially no limit. As such a thermosetting resin constituent, it is (a), for example. The polyfiinctional 
epoxy resin constituent which contains a polyfimctional epoxy resin, an acid anhydride, or a phenol curing 
agent at least, or (b) There is a thermosetting maleimide system resin constituent. 

[0035] As a polyfimctional epoxy resin, for example The diglycidyl ether of bisphenol A, The diglycidyl ether 
of Bisphenol F, the diglycidyl ether of bisphenol A D, The diglycidyl ether of diglycidyl ether [ of 
hydrogenation-ized bisphenol A ], 2, and 2-(4-hydroxyphenyl) nonadecane, 4 and 4'-screw (2, 3-epoxy propyl) 
diphenyl ether, 3, 4-epoxycyclohexyl methyl-(3, 4-epoxy) cyclohexane carboxylate, 4-(l, 2-epoxy propyl)- 1, 2- 
epoxy cyclohexane, 2-(3, 4-epoxy) cyclohexyl -5, 5-spiro (3, 4-epoxy)-cyclohexane-m-dioxane, Bifunctional 
epoxy resins, such as 3 and 4-epoxy-6-methylcyclohexyl methyl-4-epoxy-6-methylcyclohexane carboxylate, 
Phenol novolak resin, the novolak mold epoxy resin of bisphenol A, the novolak mold epoxy resin of Bisphenol 
F, the novolak mold epoxy resin of bisphenol A D, and the following general formula (2) (3) Or (4) [0036] 
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[Formula 13 
Xm 




Xn 



(2) 



Xtt -0-C.H 2 -CH-CH 2 m (2. 3-^*>^n^+->S) &Kto 

o 

[0037] 

[Formula 14] 



Xn 





Xq' 



(3) 



5*#, X« -0-CH 2 -CH-CH 2 £ (2, 3 -^tf+i^ntf+i/g) 

nx n\ p\ q'tiCK 1> 2* 3 Xte 4 T^-So 

fflU n&tfn\ p&tfp\ qRtfq'©iil^<OKteS£,bJ±ttl\> 

nt*(K lX«2T*io 

[0038] 

[Formula 15] 





Xq' 



(4) 



5Stfi N x« -0-CH*-CH-CH 2 £ (2. 3 -x**5'7P#*i'3I) fcjj^o 

Rtdi»a5SS[l~10CDr^*^*^#-o mtiO> lXti2T*t>* nlll, 2Xti3-?iteSo 

p x p\ q N q'l±(K 1> 2. 3X«4T?*So 

<IU p&tfp\ q&tfq'Ofij^OKi^Cttt^o 

[0039] following general formula (1) [0040 which comes out and contains three or more p-(2, 3-epoxy propoxy) 
phenyl groups with anthracene frame epoxy resins, such as diglycidyl ether of the naphthalene frame epoxy 
resin and anthracene diol which are expressed, and triglycidyl ether of anthracene triol, the bifunctional epoxy 
resin 0 which has two p-(2, 3-epoxy propoxy) phenyl groups - 50 weight sections — ] 
[Formula 16] 

CH 2 — CH-CH,— 0-^~^>-4cH- (1) 

O n 



j&K n«3J^©«88re ! **o 

[0041] The polyfunction^ epoxy resin come out of and expressed, i.e., tris [p-(2, 3-epoxy propoxy) phenyl] 
methane, 1,1, 3-tris [p-(2, 3-epoxy propoxy) phenyl] butane, 1, 1,2, and 2-tetrakis [p-(2, 3-epoxy propoxy) 
phenyl] ethane, There is an epoxy resin which contains the polyfunctional epoxy resins 100, such as 1, 1,3, and 
3-tetrakis [p-(2, 3-epoxy propoxy) phenyl] propane, 1 and 1, and 3-tris [p-(2, 3-epoxy propoxy) phenyl] 
propane, - 50 weight sections at least, following general formula (1) [0042 which contains three or more p-(2, 3- 
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epoxy propoxy) phenyl groups also in the above-mentioned epoxy resin — ] 
[Formula 17] 

CHa— CH-CH a — O -<C~a>^|- C H - (1) 

ntt3J^©S8B^** 0 

[0043] The polyfunctional epoxy resin come out of and expressed, and the following general formula (2) (3) Or 
(4) [0044] 
[Formula 18] 

Xm— tfJjTj— Xn (2) 

Xtt -O-CHa-qH-CH* m (2. 3-***->^n#*->» &frto 
0 

n, mttK 2Xtt3-C&£„ 



[0045] 
[Formula 19] 
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[0046] 
[Formula 20] 
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[0047] The epoxy resin which comes out and has the naphthalene frame expressed is desirable, and when the 
thermosetting resin constituent which contains this epoxy resin at least is used, it is desirable to use it 0.5 to 
8.0% of the weight to 99.5 - 92.0 % of the weight of metal magnetism powder which carried out inorganic 
insulation coat processing. 

[0048] Moreover, (a) Screw (4-hydroxyphenyl) methane and (b) Screw (4-hydroxyphenyl) ethane, (c) A screw 
(4-hydroxyphenyl) propane and (d) A tris (4-hydroxyphenyl) alkane and (e) Mixture of at least two or more 
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kinds of polyhydric phenols chosen from a tetrakis (4-hydroxyphenyl) alkane, Since the polyfunctional epoxy 
resin which epichlorohydrin is made to react and is obtained is also hypoviscosity before hardening, its 
workability is good and it is useful from moreover having high thermal resistance after hardening. 
[0049] tris (4-hydroxyphenyl) alkane (d) ****** — there are tris (4-hydroxyphenyl) methane, tris (4- 
hydroxyphenyl) ethane, a tris (4-hydroxyphenyl) propane, tris (4-hydroxyphenyl) butane, a tris (4- 
hydroxyphenyl) hexane, a tris (4-hydroxyphenyl) heptane, a tris (4-hydroxyphenyl) octane, a tris (4- 
hydroxyphenyl) nonarie, etc. Moreover, tris (4-hydroxyphenyl) alkane derivatives, such as tris (4-hydroxy 
dimethylphenyl) methane, may be used. 

[0050] Tetrakis (4-hydroxyphenyl) alkane (e) If it carries out, there are tetrakis (4-hydroxyphenyl) methane, 
tetrakis (4-hydroxyphenyl) ethane, a tetrakis (4-hydroxyphenyl) propane, tetrakis (4-hydroxyphenyl) butane, a 
tetrakis (4-hydroxyphenyl) hexane, a tetrakis (4-hydroxyphenyl) heptane, a tetrakis (4-hydroxyphenyl) octane, a 
tetrakis (4-hydroxyphenyl) nonane, etc. Moreover, tetrakis (4-hydroxyphenyl) alkane derivatives, such as 
tetrakis (4-hydroxy dimethylphenyl) methane, may be used. 

[0051] From a viewpoint of thermal resistance and viscosity to among these, tris [p-(2, 3 -epoxy propoxy) 
phenyl] methane 1,1, 3-tris [p-(2, 3-epoxy propoxy) phenyl] butane, 1, 1,2, and 2-tetrakis [p-(2, 3-epoxy 
propoxy) phenyl] ethane, Polyfunctional epoxy resins, such as 1, 1, 3, and 3-tetrakis [p-(2, 3-epoxy propoxy) 
phenyl] propane, 1 and 1, and 3-tris [p-(2, 3-epoxy propoxy) phenyl] propane, Concomitant use with the 
diglycidyl ether of bisphenol A, the diglycidyl ether of Bisphenol F, or the diglycidyl ether of bisphenol A D is 
desirable. 

[0052] In this case, although there is especially no limit, as for the blending ratio of coal of the polyfunctional 
epoxy resin of three or more organic functions, and a Afunctional epoxy resin, it is desirable to carry out 0.1-19 
weight section combination of the bifunctional epoxy resin to the polyfUnctional epoxy resin 1 weight section. 
When it is in the inclination which becomes weak firmly after hardening while the viscosity before hardening 
will become high, if polyfunctional epoxy resins increase in number, and bifunctional epoxy resins increase in 
number conversely, although viscosity falls, it is in the inclination for thermal resistance to fall. In order to 
reconcile viscosity and thermal resistance, it is desirable especially to carry out 1-9 weight section combination 
of the bifunctional epoxy resin to the polyfunctional epoxy resin 1 weight section. Moreover, the constituent 
containing naphthalene and the anthracene frame epoxy resins of naphthalene diol, such as diglycidyl ether, is 
desirable from a viewpoint of thermal resistance and viscosity. 

[0053] If it is a common acid anhydride as an acid anhydride used for this invention, there will be especially no 
limit. As such a compound, there are methyl hexahydro phthalic anhydride, hexahydro phthalic anhydride, 
methyl cyclohexene-dicarboxylic anhydride, tetrahydro phthalic anhydride, a NAJIKKU acid anhydride, a 
methyl NAJIKKU acid anhydride, a dodecyl succinic anhydride, a succinic anhydride, an octadecyl succinic 
anhydride, a maleic anhydride, a benzophenone tetracarboxylic acid anhydride, etc., it is independent, or two or 
more sorts can be mixed and used. It is [ among these ] desirable to contain a NAJIKKU acid anhydride or a 
methyl NAJIKKU acid anhydride from a heat-resistant viewpoint. 

[0054] If it is phenol resin which has two or more phenolic hydroxyl groups as a phenol curing agent used for 
this invention, there will be especially no limit. As such phenol resin, there are a phenol novolak, a cresol 
novolak, a KISHIREZORU novolak, the novolak of bisphenol A, a novolak of Bisphenol F, a novolak of 
bisphenol A D, a Pori p-vinyl phenol, a resol mold phenol, etc., it is independent, or two or more sorts can be 
mixed and used, for example. 

[0055] In case the epoxy resin constituent of this invention is stiffened, a curing catalyst may be added to a 
thermosetting resin constituent if needed. If a curing catalyst has the work which accelerates the reaction of a 
polyfunctional epoxy resin and a curing agent, there will be especially no limit. As such a curing catalyst, for 
example A trimethylamine, triethylamine, Tertiary amine, such as tetramethyl butanedi amine and 
triethylenediamine Dimethylamino ethanol, a dimethylamino pentanol, a tris (dimethyl aminomethyl) phenol, 
Amines and cetyl trimethylammonium star's pictures, such as N-methyl morpholine, Cetyl trimethylammonium 
chloride, cetyl trimethylammonium iodide, A dodecyl trimethylammonium star's picture, dodecyl 
trimethylammonium chloride, Dodecyl trimethylammoniiim iodide, benzyl dimethyl tetradecyl 
ammoniumchloride, A BENJIRUJIMECHIRU tetradecyl ammonium star's picture, an allyl compound dodecyl 
trimethylammonium star's picture, A BENJIRUJIMECHIRU stearyl ammonium star's picture, stearyl 
trimethylammoniiim chloride, Quarternary ammonium salt, such as benzyl dimethyl tetradecyl 
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AMMONIUMUASECHIRETO, 2-methylimidazole, 2-ethyl imidazole, 2-undecylimidazole, 2- 
heptadecylimidazole, a 2-methyl-4-ethyl imidazole, 1 -butyl imidazole, 1 -propyl-2-methylimidazole, 1 -benzyl - 
2-methylimidazole, l-cyanoethyl-2-phenylimidazole, l-cyanoethyl-2-methylimidazole, l-cyanoethyl-2- 
undecylimidazole, Imidazole derivatives, such as l-azine-2-methylimidazole and l-azine-2-undecyl, The metal 
salt of an amine, octanoic-acid zinc, cobalt, etc., etc., 1, 8-diazabicyclo [5.4.0]-undecene -7, an N-methyl- 
piperazine, Tetramethylbutyl guanidine, triethyl ammonium tetraphenyl borate, Amine tetraphenyl borate, such 
as 2-ethyl-4-methyl tetraphenyl borate, 1, and 8-diazabicyclo [5.4.0]-undecene-7-tetraphenyl borate, Triphenyl 
phosphine, triphenyl phosphonium tetraphenyl borate, Aluminum trialkyl acetoacetate, aluminum tris acetyl 
acetoacetate, an aluminum alcoholate, an aluminum reed rate, a sodium alcoholate, etc. are mentioned. As for 
such a curing catalyst, it is common to add 0.01 to 5% of the weight to a thermosetting resin constituent. 
[0056] In addition, mono-epoxy resins, such as cyclohexene vinyl mono-oxide, octylene oxide, butyl glycidyl 
ether, styrene oxide, phenyl glycidyl ether, glycidyl methacrylate, and allyl glycidyl ether, etc. may be added as 
a diluent if needed. However, generally, as for the effectiveness that a diluent lowers viscosity, stopping a little 
is desirable in order to reduce the thermal resistance of a certain thing in many cases. 
[0057] If the thermosetting maleimide system resin constituent in this invention shows F or more sorts of 
thermal resistance after heat hardening at the temperature of 250 degrees C or less, can fix preferably firmly 300 
degrees C or less of metal magnetism powder which carried out the inorganic insulation coat and the maleimide 
compound of an addition hardening mold is included, there will be especially no limit. As such thermosetting 
maleimide, for example N and N ! -ethylene bismaleimide, - hexamethylene bismaleimide, and N'N, N'-dodeca 
methylene bismaleimide, [ N, and ] -m-xylylene bismaleimide, and N*N, N'-p-xylylene bismaleimide, [ N, and ] 
N, 1ST - 1 , 3-bis-methylene cyclohexane bismaleimide, N, N ! - 1 , 4-bis-methylene cyclohexane bismaleimide, N, 
N' - 2, 4-TORIRIREN bismaleimide, N, N* - 2, 6-TORIRIREN bismaleimide, N, N' - 3, 3'-diphenylmethane 
bismaleimide, N, N f - (3-ethyl) -3, 3 f -diphenylmethane bismaleimide, N, N 1 - (3 and S'-dimethyl) -3, 3 1 - 
diphenylmethane bismaleimide, N, N f - (3 and 3-diethyl) -3, 3 f -diphenylmethane bismaleimide, N, N* - (3 and 
3'-dichloro) -3, 3 ! -diphenylmethane bismaleimide, N, N 1 - 4, 4 f -diphenylmethane bismaleimide, N, N' - (3-ethyl) 
-4, 4 , -diphenylmethane bismaleimide, N, N ! - (3 and 3'-dimethyl) -4, 4'-diphenylmethane bismaleimide, N, N 1 - 
(3 and 3'-diethyl) -4, 4 ! -diphenylmethane bismaleimide, N, N f - (3 and 3'-dichloro) -4, 4 f -diphenylmethane 
bismaleimide, N, N ? - 3, 3 -diphenyl sulfone bismaleimide, N, N 1 - 4 4 f -diphenyl sulfone bismaleimide, N, N' - 3, 
3'-diphenyl sulfide bismaleimide, N, N f - 4 4-diphenyl sulfide bismaleimide, N, N ! -p-benzophenone 
bismaleimide, N, N ! - 4 4 f -bibenzyl bismaleimide, N, N ! - 4, - diphenyl ether bismaleimide, and 47^, N f - 
(methylene-ditetrahydro phenyl) bismaleimide, - tolidine bismaleimide, and N*N, N'-isophorone bismaleimide, 
[ N, and ] N, N ! -p-diphenyl dimethylsilyl bismaleimide, N, N f - 4 4 f -diphenyl propane bismaleimide, 2 and 2- 
screw (4-(4-(3 -maleimide phenoxy) phenyl) propane — ) - naphthalene bismaleimide, and N'N, N'-p-phenylene 
bismaleimide, [ N, and ] N, N f -m-phenylene bismaleimide, N, N ! - 4 4 f -(1 and T-diphenyl cyclohexane)- 
Bismaleimide, N, N f - 3 Five -(1,2, 4-triazole)- Bismaleimide, The - pyridine -2, 6-diyl bismaleimide, and NTsf, 
N'-S-methoxy -1, 3-phenylene bismaleimide, [ N, and ] 1, 2-screw (2 -maleimide ethoxy)-ethane, 1, a 3-screw 
(3 -maleimide propoxy)-propane, N, N' - 4 4-diphenylmethane-screw-dimethyl maleimide, N, N 1 - 
hexamethylene-screw-dimethyl maleimide, N, N' - 4 4 ! -(diphenyl ether)- Screw-dimethyl maleimide, N, N ! - 4 
4 1 -(diphenyl sulfone)- Screw-dimethyl maleimide, 4, N of - diamino-triphenyl phosphate, 4 r N f -bismaleimide, 2, 
Nof - screw [4-(4-amino phenoxy) phenyl] propane, 2 T N'-bismaleimide, 2, N of a - screw [4-(4-amino phenoxy) 
phenylmethane, 2 r N f -bismaleimide, Others [ maleimide / which is represented by **, such as 2, and N of - screw 
[4-(4-amino phenoxy) phenyl ethane, 2TSP-bismaleimide, / Afunctional ], The resultant (polyamine compound) 
of an aniline and formalin, 3 and 4, 4 f -triamino diphenylmethane, Monomaleimide, such as polyfunctional 
maleimide obtained at the reaction of a triamino phenol etc. and a maleic anhydride, phenyl maleimide, tolyl 
maleimide, and xylyl maleimide, is mentioned. 

[0058] In the maleimide of the above-mentioned addition hardening mold, triallyl trimellitate, diaryl 
terephthalate, Diallyl isophthalate, p, and p'-JIARIROKISHI carbonyl carbonyl diphenyl ether, m, p ! - 
JIARIROKISHI carbonyl carbonyl diphenyl ether, o, p f -JIARIROKISHI carbonyl carbonyl diphenyl ether, m 
and m f -JIARIROKISHI carbonyl carbonyl diphenyl ether, Multiple- valued carboxylic-acid allyl ester, such as 
triallyl isocyanurate and a triaryl SHIANU rate, styrene, the above-mentioned alkenyl phenolic compound, an 
alkenyl amine compound, an acid anhydride, an epoxy resin, a diamine compound, etc. may be added, and you 
may denaturalize. 
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[0059] The concomitant use with the maleimide of the concomitant use with the maleimide of the concomitant 
use with the maleimide of the above-mentioned addition hardening mold, an acid anhydride, or an epoxy resin 
or denaturation, and the above-mentioned addition hardening mold, an acid anhydride or an epoxy resin, and an 
alkenyl phenolic compound or an alkenyl amine compound, denaturation, or the above-mentioned addition 
hardening mold, multiple- valued carboxylic-acid allyl ester, and an alkenyl phenolic compound, an alkenyl 
amine compound or diamine or denaturation is [ among these ] desirable from a viewpoint which reconciles 
thermal resistance and" viscosity. 

[0060] The resin constituent which contains at least the resin constituent which contains the ** amino 
maleimide and ** bismaleimide 100 weight section, and the diaryl bisphenols 50 - the 100 weight sections at 
least or the ** bismaleimide 100 weight section, the diaryl bisphenols 50 - the 100 weight sections, and the 
polyfunctional epoxy resin 0 - the 100 weight sections can be used especially preferably. In this case, it is 
desirable to use resin (constituent) 0.5 to 8.0% of the weight to 99.5 - 92.0 % of the weight of metal magnetism 
powder which carried out inorganic insulation coat processing. 

[0061] Moreover, although amino maleimide and an epoxy resin can also be used together and used preferably, 
it is desirable to use it with 0.5 - 5.0 % of the weight of amino maleimide, 0.5 - 5.0 % of the weight of epoxy 
resins, and the mixing ratio of 99.0 - 90.0 % of the weight of metal magnetism powder that carried out inorganic 
insulation coat processing in this case. The thermosetting maleimide system resin constituent of this invention 
may add a curing catalyst to a thermosetting resin constituent or an insulating base material if needed to 
promote a reaction further, although it can folly harden even if there is no curing catalyst. If a curing catalyst 
has the work which accelerates the reaction of a thermosetting maleimide system resin constituent, there will be 
especially no limit. As such a curing catalyst, an ion system catalyst or a free radical system catalyst is effective, 
for example. 

[0062] As for this curing catalyst, it is desirable to use 0.1 to 5% of the weight especially 0.05 to 10% of the 
weight on the basis of a thermosetting maleimide system resin constituent. The thing same as an ion system 
catalyst as the curing catalyst used with the above-mentioned acid-anhydride hardening epoxy resin constituent 
can be used. As a free radical system catalyst, well-known organic peroxide, a hydroperoxide, azo-isobutyro- 
dinitrile, etc. can be used. 

[0063] It is desirable to add a surfactant, in order to improve wettability with the metal magnetism powder 
which gave the inorganic insulation coat in the heat-resistant thermosetting resin constituent used for this 
invention. As such a surfactant, for example Gamma-chloropropyltrimetoxysilane, Vinyl trichlorosilan, 
vinyltriethoxysilane, a vinyl trimethoxy run, A vinyl tris (beta-methoxyethoxy) silane, gamma- 
methacryloxpropyl trimethoxy silane, beta-(3, 4-epoxycyclohexyl) ethyltrimethoxysilane, Gamma- 
glycidoxypropyltrimetoxysilane, gamma-mercapto propyltrimethoxysilane, gamma-aminopropyl 
triethoxysilane, N-beta-(aminoethyl)-gamma-aminopropyl trimethoxysilane, Silane system surfactants, such as 
gamma- YUREIDO propyl triethoxysilane, Isopropyl isostearoyl titanate, isopropanal PIRUTORI octanoyl 
titanate, Isopropyl methacryloyl isostearoyl titanate, isopropyl tridodecyl titanate, Isopropyl 
ISOSUTEAROIRUJI acrylic titanate, isopropyl tris (dioctyl phosphate) titanate, Isopropyl TORIKUMIRU 
phenyl titanate, isopropyl tris (dioctylpyrophosphate) titanate, Isopropyl tris (n-aminoethyl-aminoethyl) titanate, 
Tetra-isopropyl screw (dioctyl phosphite) titanate, tetra-octyl screw (didodecyl phosphite) titanate, Tetrapod (2 
and 2-diaryl oxymethyl-1 -butyl) screw (JITORIDESHIRU) phosphite titanate, Titanate system surfactants, such 
as JIISO stearoyl ethylene titanate and screw dioctylpyrophosphate ethylene titanate, There is aluminum system 
surface active agents, such as ethyl acetoacetate aluminum JIISOPUROPIRETO and aluminum tris (ethyl 
acetoacetate), or a zirconium system surface active agent, and two or more sorts may be mixed and used. 
[0064] Gamma- glycidoxypropyltrimetoxysilane, beta-(3, 4-epoxycyclohexyl) ethyltrimethoxysilane, gamma- 
mercapto propyltrimethoxysilane, gamma-aminopropyl triethoxysilane, N-beta-(aminoethyl)-gamma- 
aminopropyl trimethoxysilane, isopropyl isostearoyl titanate, isopropanal PIRUTORI octanoyl titanate, ethyl 
acetoacetate aluminum JIISOPUROPIRETO, and aluminum tris (ethyl acetoacetate) are [ among these ] 
desirable. It is desirable to use together the surfactant of many organic functions, such as gamma- 
glycidoxypropyltrimetoxysilane, beta-(3, 4-epoxycyclohexyl) ethyltrimethoxysilane, gamma-mercapto 
propyltrimethoxysilane, gamma-aminopropyl triethoxysilane, and N-beta-(aminoethyl)-gamma-aminopropyl 
trimethoxysilane, especially for the surfactant and KURRAKU-proof nature of one functionality, such as 
isopropyl isostearoyl titanate and isopropanal PIRUTORI octanoyl titanate, or the improvement in mechanical 
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strength for hypoviscosity-izing. 

[0065] These surfactants may be beforehand processed to metal magnetism powder, may be added to a resin 
constituent afterwards, and may use the both together. The desirable addition of a surfactant is calculable by the 
covering surface product (m2/gr) of (the weight (gr) of the specific-surface-area (m2/gr) x metal magnetism 
powder of metal magnetism powder) / surfactant. However, when the specific surface area of metal magnetism 
powder is unknown, or when a surface state is remarkable and complicated, the amount used can be calculated, 
fluctuating suitably on the basis of 1 % of the weight to metal magnetism powder. 

[0066] As for the thermosetting resin constituent of this invention, denaturalizing if needed is also effective. For 
example, it can denaturalize by the denaturation, furan system compound, and phenolic compound by amines, 
such as denaturation, unsaturated polyester denaturation, fatty amine, aromatic amine, and allylamine, by 
rubber, such as denaturation, polybutadiene, and polychloroprene. [ by vinyl compound monomers, such as 
styrene and methyl methacrylate ] Moreover, it is also possible to add inorganic bulking agents, such as a 
hydration alumina besides being silica powder, quartz-glass powder, alumina powder, etc., hydration 
magnesium, a calcium carbonate, zirconium silicate, a calcium silicate, talc, clay, a mica, and glass fiber 
powder. 

[0067] if the thermosetting resin constituent explained above and inorganic insulating material covering metal 
magnetism powder are mixed — this mixture — molding — public funds ~ a mold is filled up and solidification 
molding is carried out using a powder moulding press. In this solidification molding process, pressurization 
molding is preferably carried out by the pressure of 400-700MPa 100 to 800 MPa. By the pressure of less than 
100 MPas, solidification molding cannot fully be carried out, but in the pressure exceeding 800MPa, an 
inorganic insulation coat is destroyed and it is in the inclination for specific resistance to fall. 
[0068] If the molding object which has a desired configuration according to a solidification molding process is 
acquired, heat hardening and fixing of will be done and it will consider as a dust core. 300 degrees C or less of 
heating in a heat hardening process are preferably performed below 250 degrees C. When it exceeds 300 
degrees C, it is in the inclination for thermosetting resin to deteriorate. 

[0069] Even if it holds at 155 degrees C for 5000 hours, the insulation between metal magnetism powder 
particles can be maintained, and the dust core acquired as mentioned above can control increase of the eddy 
current loss by contact of meted magnetism powder, and can maintain it, without reducing permeability to a high 
frequency band. After holding at 155 degrees C for 5000 hours, specifically, the dust core whose iron loss in 0.5 
teslas and 15kHz is 15 or less times of the first stage, whose specific resistance is 0.05 or more times of the first 
stage and whose flux density is one teslas or more in the range of 50Hz - 500kHz frequency is acquired. Thus, 
the dust core which has the outstanding property is applicable to various electrical machinery and apparatus by 
considering as an iron core core. For example, a rotating machine, a transformer, etc. using a reactor, a rotating- 
machine stator, and it as such an electrical machinery and apparatus are mentioned. A reactor may have an iron 
core core and a coil and may have an iron core core and a mold coil. As for a mold coil, it is desirable that it is 
the coil which has F or more sorts of thermal resistance, and carried out mold by the mold resin whose heat 
conductivity is 2-4W/km. 

[0070] Since the reactor which has an iron core core using the dust core of this invention is excellent in thermal 
resistance, it does not have to form a cooling fan or it does not have to carry out water cooling. In addition, in 
order to raise heat leakage nature further, the insulating material which has high temperature conductivity may 
be installed between an iron core core and a mold coil. As for the thermal conductivity of this insulating 
material, it is desirable that it is 0.2-4W/km. 

[0071] Although a rotating-machine stator may be what kind of thing, it is equipped with the lead wire for 
usually connecting with the iron core core which has two or more slots, two or more coils contained in the slot, 
and two or more coils of those electrically, and should just use the dust core of this invention for this iron core 
core. A rotating machine is obtained by combining this stator and rotator. What is necessary is to have the 
primary coil, the secondary coil, and the iron core core, and just to usually use the dust core of this invention for 
this iron core core, although a transformer may also be what kind of thing. 

[0072] The above-mentioned reactor is applicable to a solid state switch. For example, by constituting a reactor 
and a solid state switch component in a series circuit, the current standup of a switch can be made loose and 
breakage of a solid state switch component can be prevented. As a solid state switch component, although you 
may be what kind of thing, GTO, a thyristor, IGBT, etc. can be used, for example. In addition, between the 
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anode terminal of the solid state switch component in this solid state switch, and a cathode terminal, the surge 
absorber which consists of a series circuit of a resistor and a capacitor may be prepared. 

[0073] sudden — drawing 13 R>3-17 explain the example of a configuration of the solid state switch which used 
the dust core for the iron core material of the reactor which controls a **** current change. Here, the example 
of circuitry of the -high withstand voltage solid state switch at the time of using a thyristor component as a 
switching device which constitutes a solid state switch is shown. Drawing 13 R> 3 is circuitry and is carrying 
out series connection 6f the thyristor components 101-1 On for the raise in withstand voltage. Between the anode 
terminal of each thyristor component, and the cathode terminal, the surge absorber which consists of a Resistors 
131-13n and Capacitors [ 141 -14n ] series circuit is prepared. 

[0074] Drawing 14 is an example of a mounting configuration in the case of realizing the high withstand 
voltage solid state switch of drawing 13 , and installs six thyristor components 101-106. Each thyristor 
component is fixed by inserting by the metal cooling fins 151-157. Therefore, each cooling fin also plays the 
role of the terminal electrode plate of each thyristor component, and the surge absorber which consists of 
resistors 131-136 and capacitors 141-146 is connected to each cooling fin. 

[0075] Generally as for cooling of the solid state switch of drawing 14 , a water cooling method is adopted for a 
miniaturization. Drawing 1 5 shows the example of a configuration of a water cooling system, and the reactors 
1 1 and 12, the cooling fins 151-156, and resistors 131-136 of a water cooling method are connected to the serial 
in the water pipe 1 7. Since the reactor of a water cooling method has structure which generally lets cooling 
water pass inside a pipe-like coil, in order to cool the heat generated with the eddy current loss or hysteresis loss 
of an iron core, it is necessary to form another cooling means in an iron core. However, if the dust core of this 
invention is used for an iron core, since generating heat is small and there is also little degradation (increment in 
loss) of the core material property by heat, it is also possible to make the cooling means of an iron core 
unnecessary. 

[0076] the solid state switch plurality 161, 162, and 163 of the configuration as the solid state switch 16 shown 
in drawing 14 with the same drawing 16 ... the insulating column 18 — connecting — switches 161, 162, and 
163 ... the switch group which has still higher withstand voltage nature is constituted by giving electric wiring 
in between. Hereafter, the switch group of a configuration of being shown in drawing 16 will be called a bulb. 
[0077] Such a solid state switch (group) can be applied to various electrical machinery and apparatus, for 
example, can be applied to a direct-current-power-transmission bulb, a quiescence mold reactive power 
compensator, a thyristor motor, etc. Drawing 17 is an example of the power converter constituted from two or 
more bulbs. The power converter 19 which has bulbs 221-226 can change direct current power into direct 
current power for alternating current power conversely again at alternating current power, and makes possible 
power interchange between the alternating current network 20 and the direct-current network 21. As an 
applicable field of the power converter 21 of such large power, there are direct current power transmission, a 
reactive power compensator, etc. 
[0078] 

[Example] Hereafter, although an example explains this invention still more concretely, this invention is not 
limited to these examples. In addition, the cable address of the compound used in the example is as follows. 
TKEPPE: 1,1,2, and 2-tetrakis [p-(2, 3-epoxy propoxy) phenyl] ethane Weight-per-epoxy-equivalent 
192TEPPM : 1, 1, and 3-tris [p-(2, 3-epoxy propoxy) phenyl] methane Weight-per-epoxy-equivalent 
161TEPPB : 1, 1, and 3-tris [p-(2, 3-epoxy propoxy) phenyl] butane Weight-per-epoxy-equivalent 
196DGEBPA: Diglycidyl ether weight-per-epoxy-equivalent 175DGEBPF of bisphenol A : The diglycidyl 
ether weight per epoxy equivalent 1701 of Bisphenol F, 2-DGON:l, 2-JIJIGURISHIJIRU oxy-naphthalene 
weight per epoxy equivalent 1411, 3-DGON : 1, 3-JIJIGURISHIJIRU oxy-naphthalene weight-per-epoxy- 
equivalent 141PDGON: The giant-molecule quantification 1, 6-JIJIGURISHIJIRU oxy-naphthalene weight per 
epoxy equivalent 250 Softening temperature 67 degree-CGONDGONM:l-(2-glycidyloxy-l-naphthyl)-l- (2 1 , T- 
diglycidyl oxy— 1-naphthyl) Methane weight per epoxy equivalent 187 75 degrees C of softening temperatures 
PGENCN: Poly glycidyl ether of the novolak of cresol and 2-hydroxy naphthalene mixture Weight per epoxy 
equivalent 225 84 degrees-C TGICitriglycidyl isocyanurate of Softening temperatures Weight-per-epoxy- 
equivalent MHAC-P:methyl NAJIKKU acid anhydride acid-anhydride equivalent 178PN:phenol novolak^ 
Hydroxyl equivalent 106BMI: 4 and 4 f -diphenylmethane bismaleimide DAPPI: — 2, 2'-screw [4-(4-maleimide 
phenoxy) phenyl] propane DAM:4, and 4' - diamino diphenylmethane [ ] - amine equivalent 92.1DADPE:4 
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and 4 f - diamine* diphenyl ether Amine equivalent 93. ID ABA: Diaryl bisphenol A DABF: Diaryl bisphenol 
FDAP: Diaminophenol DGEDABA: Diglycidyl ether TAICof diaryl bisphenol A : Triallyl isocyanurate BTPP- 
K : Triphenyl butyl phosphine tetraphenyl borate 2E4 MZ-K:2-ethyl-4-methylimidazole tetraphenyl borate 
TPP : Triphenyl phosphine TPP-K:triphenyl phosphine tetraphenyl borate IOZ: 2-ethyl-4- 
methylimidazole :triethylamine tetraphenyl-borate 2E4 MZ-CN:l-cyanoethyl-2-ethyl-4-methylimidazole KBM- 
603:N-beta - salt CI 1 Z-AZINE: 1 -azine-2-undecylimidazole TEA-K with octanoic-acid zinc salt — 
(aminoethyl) -gamma-aminopropyl trimethoxysilane S -181:TORISUISOSUTEARO yloxy isopropoxy titanium 
IPZrtetra-isopropyl zirconate [0079] [Example 1] 

(1) Bismaleimide BMI, diaryl phenols DABF, and TAIC are mixed with the loadings of a publication to the 
production table 1 of the thermosetting resin constituent A, and it heated to 130 degrees C and was made to 
dissolve completely in a water bath. It maintained for 10 minutes at 130 degrees C, and the thermosetting 
maleimide system resin constituent was produced. Curing catalyst 2E4 MZ-CN of a publication was added to 
Table 1 at this, and it considered as the thermosetting resin constituent A. 

[0080] (2) Flat processing of the high grade atomization iron powder with a production mean particle diameter 
[ of the metal magnetism powder covered with the inorganic insulating layer / of 75 micrometers (250 
micrometers of maximum grain sizes) ] and a mean particle diameter of 60 micrometers (106 micrometers of 
maximum grain sizes) was carried out with the ball mill at flakiness (an average diameter/thickness) 8 [ about ]. 
[0081] On the other hand, 0.05g and 50g of water were mixed, 0.3 86g and boric acid H3B03 were stirred 
[ phosphoric acid H3P04 / 0.062g and silane system surfactant KBM-603 ] for 0.060g and MgO, and the 
insulating processing liquid of the example 1 in Table 5 given in a column was produced. 1kg of high grade 
atomization iron powder which carried out [ above-mentioned ] flat processing was mixed with this insulating 
processing liquid. The metal magnetism powder which was made to dry this mixture for 20 minutes at 300 
degrees C, and was covered with the inorganic insulating layer was obtained. 

[0082] (3) the thermosetting resin constituent A was mixed with the production profit **** metal magnetism 
powder of a dust core with the compounding ratio of the weight ratio 97:3, and the resin constituent for dust 
cores was obtained. Solidification molding of the obtained resin constituent for dust cores was carried out with 
the powder moulding press at the predetermined configuration by the flow and pressure requirement (600MPa) 
of the molding pressure force in Table 5 given in a column. Subsequently, this solidification molding object was 
4-time-amount[ 4-hour 150 degrees C / +200 degrees C per hour / +250 degrees C / and ]-heated, was hardened, 
and the dust core was acquired. 

[0083] (4) The bending strength of the dust core of the 31.7mmxl2.7mmx5mm magnitude cast, hardened and 
obtained on the conditions of the measurement above of many properties of a dust core was measured using 
Shimadzu autograph DSS-5000 under the temperature ambient atmosphere (25 degrees C, 105 degrees C, 130 
degrees C, 155 degrees C, 1 80 degrees C, and 220 degrees C). The result is shown in drawing 1 . The bending 
strength of the dust core in the temperature of 220 degrees C is almost the same as a room temperature so that 
clearly from drawing 1 . 

[0084] Moreover, after carrying out predetermined time maintenance of the dust core into a 155-degree C 
thermostat, it took out from the thermostat and the bending strength of a dust core was measured using 
Shimadzu autograph DSS-5000 under the 155-degree C temperature ambient atmosphere. The result is shown 
in drawing 2 . Even if it holds to a 1 55-degree C thermostat for 20000 hours so that clearly from drawing 2 , 
most bending strength of a dust core is not falling. 

[0085] Furthermore, the dust core for iron loss measurement (unit: mm) of the configuration shown in the 
specific resistance measurement test piece (unit: mm) and drawing 4 of the configuration shown in drawing 3 
was produced, and aging of the iron loss in 155 degrees C when carrying out predetermined time maintenance 
was measured at aging of the specific resistance in 155 degrees C when carrying out predetermined time 
maintenance at the temperature characteristic of the specific resistance immediately after manufacture, and 155 
degrees C and 15kHz, and 155 degrees C. The result was shown in drawing 5 , and 6 and 7, respectively. The 
specific resistance of a dust core is not based on temperature, but is almost fixed so that clearly from drawing 5 . 
Moreover, even if it carries out time amount maintenance for 20000 hours, the specific resistance and iron loss 
of a dust core hardly change to the first stage to a 155-degree C thermostat, so that clearly from drawing 6 and 
drawing 7 . 

[0086] [Examples 2-51, the examples 1-3 of a comparison] 
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(1) Compounds, such as bismaleimide except the curing catalyst of a publication and diaryl phenols, are mixed 
to the production table 1 of thermosetting resin constituent B-E, and it heated to 130 degrees C and was made to 
dissolve completely in a water bath. It maintained for 10 minutes at 130 degrees C, and the thermosetting 
maleimide system resin constituent was produced. The curing catalyst of a publication was added to Table 1 at 
this, and it considered as thermosetting resin constituent B-E. 

[0087] (2) Compounds, such as bismaleimide except the curing catalyst of a publication, amines, and a methyl 
methyl ketone, are mixed to the production table 1 of thermosetting resin constituent F-I, and it heated to 60 
degrees C and was made to dissolve completely in a water bath. It maintained for 30 minutes at 60 degrees C, 
and the thermosetting maleimide system resin constituent was produced. The curing catalyst given in Table 1 
was added to this, the methyl ethyl ketone was distilled off, and it considered as thermosetting resin constituent 



[0088] (3) the compound of a publication was mixed and stirred to production Table 2 - 4 of thermosetting resin 
constituent J-Z, and thermosetting resin constituent J-Z (J-l and J-2 — it contains J-3) was produced. 
(4) 1kg of metal magnetism powder and insulating processing liquid of a dust core the production table 5 - 
given in Table 15 were mixed. The metal magnetism powder which was dried for 20 minutes at 300 degrees C, 
and covered this mixture with the insulating layer was obtained. This metal magnetism powder and a 
thermosetting resin constituent given in Table 1-4 were mixed with the compounding ratio of the weight ratio 
97:3, and the resin constituent for dust cores was obtained. Solidification molding of the obtained resin 
constituent for dust cores was carried out with the powder moulding press at the predetermined configuration by 
the flow and pressure requirement (100-800MPa) given in Table 5-15. Subsequently, to Table 5 - 15, it heated, 
this solidification molding object was hardened on the hardening conditions of a publication, and it considered 
as the dust core. The flexural strength in 155 degrees C, specific resistance, and iron loss after 5000-hour 
maintenance were measured at the early stages of the acquired dust core, and 1 55 degrees C. A measurement 
result is as given in Table 5-15. 



F-I. 



[0089] 
[Table 1] 
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[0104] After insulating metal magnetism powder from examples 1-5 (it indicates to Table 5) with the inorganic 
coat which has thermal resistance, While adding the thermosetting resin constituent which has F or more sorts 
of thermal resistance containing bismaleimide and a diaryl phenol, mixing and carrying out pressurization 
molding by the pressure of 100-800MPa with a powder moulding press It turns out that it has the mechanical 
characteristic, the electrical property, and magnetic properties which were excellent also after holding the dust 
core acquired by carrying out heat hardening at the temperature of 300 degrees C or less at 1 55 degrees C for 
5000 hours. 

[0105] After insulating metal magnetism powder from examples 6-9 and the example 1 (it indicates to Table 6) 
of a comparison with the inorganic coat which has thermal resistance, While adding the thermosetting resin 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 6/30/2005 



JP ,09- 1 02409,A [DETAILED DESCRIPTION] Page 3 1 of "(3 



constituent which has F or more sorts of thermal resistance, mixing and carrying out pressurization molding by 
the pressure of 100-800MPa with a powder moulding press Although it has the mechanical characteristic which 
was excellent also after holding the dust core acquired by carrying out heat hardening at the temperature of 300 
degrees C or less at 155 degrees C for 5000 hours, an electrical property, and magnetic properties, when heating 
curing temperature becomes 500 degrees C, it turns out that a mechanical characteristic, and the electrical 
property and magnetic properties after heat deterioration fall. 

[0106] After insulating metal magnetism powder from examples 6-17 with the inorganic coat which has thermal 
resistance, The thermosetting resin constituent which contains bismaleimide and diamines, namely, has F or 
more sorts of thermal resistance which makes amino maleimide a subject is added. While mixing and carrying 
out pressurization molding by the pressure of 100-800MPa with a powder moulding press, it turns out that it has 
the mechanical characteristic, the electrical property, and magnetic properties which were excellent also after 
holding the dust core acquired by carrying out heat hardening at the temperature of 300 degrees C or less at 1 55 
degrees C for 5000 hours. Following general formula (1) [0107] after insulating metal magnetism powder from 
examples 18-30 with the inorganic coat which has thermal resistance 
[Formula 21] 



C H 2— C H - C H 2 — O -<2>— " 



CH- (1) 



V 

[0108] While adding the thermosetting resin constituent which comes out and contains the polyfunctional epoxy 
resin expressed at least and which has F or more sorts of thermal resistance, mixing and carrying out 
pressurization molding by the pressure of 100-800MPa with a powder moulding press, it turns out that it has the 
mechanical characteristic, the electrical property, and magnetic properties which were excellent also after 
holding the dust core acquired by carrying out heat hardening at the temperature of 300 degrees C or less at 1 55 
degrees C for 5000 hours. The following general formula after insulating metal magnetism powder from 
examples 31-35 with the inorganic coat which has thermal resistance (2) (3) Or (4) [0109] 
[Formula 221 




Xm— (f ^Jl 4— Xn (2) 

S&ft. Xtt -O-CHj-qH-CH* £ (2. 3-i**->^o#*->» £3^0 

0 

n. mliK 2X«3T*4, 
[0110] 

[Formula 23] 

Xn' rXp Xp' -.Xq 

xn -0^ CH! "-^X^ cHa "-^X^- xq ' (3) 

m 

Xtt -0-CH*-CH-CH t S (2. 3 -3-#*l>ya#*i/&) &jzt a 

n> n\ p> p\ cjx Q'«4(k K 2. 3Xtt4t?ab-5 0 

nli(K lxtt2T*6, 
[0111] 

[Formula 24] 
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Xp' 



Xp 




CH 




Xq' 



(4) 



Stt, Xte -0-CH 2 -CH-CH 2 S (2. 3 -^tf+^Dtf+v/g) ^^rT 0 

0 

Ps p\ Q'titK U 2> 3X«4"e*S 0 

[0112] While adding the thermosetting resin constituent which contains the epoxy resin which comes out and 
has the naphthalene frame expressed at least and which has F or more sorts of thermal resistance, mixing and 
carrying out pressurization molding by the pressure of 100-800MPa with a powder moulding press, it turns out 
that it has the mechanical characteristic, the electrical property, and magnetic properties which were excellent 
also after holding the dust core acquired by carrying out heat hardening at the temperature of 300 degrees C or 
less at 155 degrees C for 5000 hours. 

[0113] When the thing of a zinc phosphate system or a phosphoric acid system is used from examples 36-39 as 
an inorganic insulation coat which has thermal resistance, it processes with the mixed liquor containing 
phosphoric acid, a magnesium oxide, and boric acid, and it turns out that the property of the dust core acquired 
is low compared with the case where the vitrified insulation coat which uses P, Mg, B, and Fe as an 
indispensable component is formed. 

[0114] The examples 2 and 3 of a comparison show that the electrical property and magnetic properties of a 
dust core after holding at 155 degrees C for 5000 hours are falling sharply compared with the first stage when a 
titanium system surface active agent and a zirconium system surface active agent are used as an inorganic 
insulation coat. Examples 40-42 to (a) Following general formula (1) [01 15] containing three or more p-(2, 3- 
epoxy propoxy) phenyl groups 
[Formula 25] 

CH 2 — CH-CH 2 — 0-<^^CH- (1) 

0 ^~ J n 



[0116] The polyfunctional epoxy resin come out of and expressed, and (b) The blending ratio of coal with the 
Afunctional epoxy resin which has two p-(2, 3 -epoxy propoxy) phenyl groups (b) / (a) When 1 is exceeded by 
the weight ratio, it turns out that it is in the inclination for the mechanical characteristic, the electrical property, 
and magnetic properties of a dust core after holding at 155 degrees C for 5000 hours to fall. 
[0117] As for examples 43-47, that it is useful also shows the metal magnetism powder which mixed a Fe-Si 
alloy powder, a Fe-aluminum alloy powder, a Fe-Si-aluminum alloy powder, or them and atomization iron 
powder. From an example 1 , and 48-5 1 (it indicates to Table 1 5), the compounding ratio of the metal 
magnetism powder which carried out inorganic insulation processing, and the thermosetting resin constituent 
which has F or more sorts of thermal resistance is understood that 2.0-3.0 are the optimal by the weight ratio. 
[0118] [Example 52] As shown in a rotating-machine stator and production drawing 8 of a rotating machine, the 
dust core produced in the example 1 was used as the iron core core 1 , and the rotating-machine stator equipped 
with the lead wire 4 for connecting with two or more coils 2 contained in two or more slots 3 of the iron core 
core 1 and two or more of these coils 2 electrically was produced. It is convenient also from from [ when there 
is little futility of an ingredient and industrial waste is reduce also from on economy as compared with the 
approach of slush into a mold the metal magnetism powder in which the iron core core carried out inorganic 
insulation processing in this stator, and the thermosetting resin constituent which has F or more sorts of thermal 
resistance, and carry out pressurization molding by the pressure of 100-800MPa with a powder moulding press, 
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pierce silicon steel since heat hardening is carry out and it is obtain at the temperature of 300 degrees C or less, 
and produce an iron core core ]. Moreover, combining this stator and rotator, as shown in drawing 9 , the 
rotating machine was manufactured. Since this rotating machine has the high thermal resistance of the iron core 
core of a stator, it does not have the worries about printing etc. 

[0119] [Example 53] As shown in production drawing 10 of a transformer, the dust core produced in the 
example 1 was used as the iron core core 1 , and the transformer was manufactured combining the primary coil 7 
and the secondary coif 6. It is convenient also from from [ when there is little futility of an ingredient and 
industrial waste is reduce also from on economy as compared with the approach of slush into a mold the metal 
magnetism powder in which the iron core core carried out inorganic insulation processing at this transformer, 
and the thermosetting resin constituent which has F or more sorts of thermal resistance, and carry out 
pressurization molding by the pressure of 100-800MPa with a powder moulding press, pierce silicon steel since 
heat hardening is carry out and it is obtain at the temperature of 300 degrees C or less, and produce an iron core 
core ]. Moreover, this transformer does not have the worries about printing etc. in order to use a heat-resistant 
high iron core core. 

[0120] [Example 54] As shown in production- 1 drawing 1 1 of a reactor, the dust core produced in the example 
1 was used as the iron core core 1, and the heat conductivity produced the reactor using the resin-mould coil 8 
which carried out the mold of the coil by the mold which is 2-4W/km. Although the reactor which consists of 
the iron core and mold coil which used the conventional dust core as the core needed to attach the cooling fan 
so that the temperature of an iron core core might not rise during operation, and it needed to carry out direct 
water cooling further, since this reactor is using the iron core core excellent in thermal resistance, it does not 
have to carry out water cooling etc. 

[0121] [Example 55] As shown in production-2 drawing 12 of a reactor, while using the mold coil 8 which used 
as the iron core core 1 the dust core produced in the example 1 , and carried out the mold of the coil by the mold 
whose thermal conductivity is 2-4W/km, in order to raise heat leakage nature, the reactor filled up with the 
insulating material whose thermal conductivity is 0.2-4W/km between the iron core core 1 and the mold coil 8 
was produced. Although the reactor which consists of the iron core and mold coil which used the conventional 
dust core as the core needed to attach the cooling fan so that the temperature of an iron core core might not rise 
during operation, and it needed to carry out direct water cooling further, since this reactor is using the iron core 
core excellent in thermal resistance, it does not have to carry out water cooling etc. This reactor has the 
inductance of 150 microhenries or more by 250A, and that value hardly changed in 10kHZ-400kHz. 
[0122] 

[Effect of the Invention] While according to this invention adding the thermosetting resin constituent which has 
F or more sorts of thermal resistance, mixing to the metal magnetism powder covered with the inorganic 
insulating layer which has thermal resistance and carrying out pressurization molding by 100-800MPa with a 
powder moulding press Since heat hardening is carried out below 300 degrees C and the dust core is produced, 
also after holding at 155 degrees C for 5000 hours, a dust core can maintain the insulation between metal 
magnetism powder particles, shows the specific resistance of 0.1-10-ohmcm, and ean control increase of the 
eddy current loss by contact of a metal magnetism powder comrade. If the reactor which made this dust core the 
iron core has the advantage that it can be used even if it does not cool water cooling etc. and a dust core is used 
instead of silicon steel, since it does not have to carry out punching etc., it has the advantage that an ingredient 
does not become useless. 
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zttbic. 300 'c&rFo>um.vi3ammt uxmhti 

[11*112 5] Mfb^^J^AREKBM*^ 
tf»6«T&«Bai4»**ftiffll/r. P. Mg. BM 



mstzmta. m-su. %££®sl-?i<*ic&<o i o 0-8 

OOMPa©ff*-CjjafeRM-r-4iifc(C. 3 0 0°CJW 
[»#Ji2 6] mm. BMt-?**S"5ARoqiM*£ 

triB^«T^ai8Btt»3ie*«iaLr. p. Mg, 

F e 4 f £ fiKttKJt&M£7&& 0 fci^^lS 

«tt»*«: . f ajy±©» i&tt* wr sMiubttWjraiB 

fiS*J*»iin. S^U *»*)SM^*UXK:J:0 10 0-8 
OOMPaOE^jTjnEERSMTSii^tC. 3 0 0'C« 

[19*312 7 ] M !Mt7?*^9A&oqmte£ 
t?S^?S-r^RfiBEttl9**toffiL.r t P. Mg. BRy 
F e j$& if S *m^S^?rff^ L fciSfeitfcfeJgS 

RSc«J*^ftl. ^JKM^'UXKcfcO 10 0-8 

0 0 MP a (OK^mKfim-fZ 4 4 i>t,C. 3 0 0'C« 
T©zaS-e*n^fb Lxm 6ti*ffi»»&* 'J r * h ;u 

-f;UiSmW(C^II-r*/c«t>©Pa^<!:*fil^.fclHl^ti 
tfiB^«T#IH»ttt»5|?**!ffllLr. P. Mg, BRO' 

f e *!&mi&ft±?zimiim&m*&i&i,td&®i&m 
mmmm. m&l. mnnsm-iuxicjiK) 100-8 

0 0 MP a (DEEfiVfiaHLlSMT & 4 4 &{C. 3 0 0'Ctt 
L-T. P. Mg. BMFeM«»it5i« 

-g^^rff^^ Ltcmm&mmmi^ic . f a «±©w».s 

yux(CJr<3 1 0 0-8 0 0MPa©EE^r»DEfi£M-r 

s 4 4 «> «t . 300 •c«T©sa-c*nift«^ b l x ?« 6 n 
74**rra»ESK:*jt»T. mm. mt-?y*i"5J* 



(5) #fl¥9- 1 02409 

8 

Ruwmz^tsm&mx&mM&MZiZi&m lx . p . 
Mg. brvf ez&mj&ft±?z>m@mM&mz&f& 

mimmmmi&wizmm. s^u »*«*£[:/ u*kj: 

•5 1 0 0-8 0 0MPa©JE^-Cfl[]JB£®-rS4 4fe 
K. 300 'CLXF<DUmxWm<tLX&e>tlZ>BEMm 

[«W©#lB&aMI§] 
[0 00 1 ] 

io [«iH©K-r4a«»»3 mmm&. asm-®. 

[0 00 2] 

[ft*©ftffi] ^«£*C<:£»-r*ngBft£B (SSfc 

sis) . 0L%«s%(c3E»-r&]iSQftiss 
mvmsmsHctt. zv&fsmmtiimm&t lx. 

30 [0 00 3] L^L/. mm<D VT9b ^^^1ES{C«. 
ItlS^m&i&X'ilbZ®. 1 0 kHZ*>6*§£{cJ:o-ai5 

o o k h z *aA*»^«!^s^4*-rs«fife*^n* 

Kit®! LXi§1mL. S fctt*«r»JSW- £«**©£! *E, 
[ 0 0 0 4 ] «¥oT. iSfJl^^iCfc^ 

xit^^'CMn^M^^x^immmmmmj: 
r. jwtaEaB^feafer^di^t^MH****. c© 



(6) 

9 

[0005] mmmmmmmtLxit. 
? a h « m zmwmw. t tmr 4 t -mffimsmc sn . 

IWI4ifl>4>. ttJRttftaHKl>4<,> 5KSJfi*> -?tc. 
MfcsflWci&Ct/'W >#£fln&1iMbS-t±Tf# 6ti4BE io 

u &>£>£&<DMmmsk&/bz < -r-s c i j ©2 -o^n 
&4. 

SlMb-f 4_tr©*-!jw>Ri > fimttim. 155 
•c©ag-c 5000 n$iBfi8$i,fc«'r t>. ^ussis*}* 
tt-^jWiSKiftaksti. wiw>^>cit*«. c© 

<<>4. Will ^18335 9 - 5 0 1 3 8^$B^>!|$raBS 
6 2 - 1 6 9 4 0 2#£$B{CfE*S<*tiT<,>4J:5K:£R 30 

8&ttt9?f5* x * jxftJBI* 7 jRWffl^Ol&IKttO^tt 

'"W^rffiHlJSSL 1MIL/fcE««*. 1SHHB5 5- 
1 3 0 1 0 3^fB«cfB*S3n-cc^J:^«:S®!v-^ 

*3ERS#4 T 4*#* *«©tt8^a»T£]Rtttt«» 

»C\ !|tiaeS6 0-6 55 0 9^fR4C|g$g$nr^-5 

tt©BMfc«j*£fiSS ii-fc*J»»tt»*K:|6»tt©»tt^< 
4>y*jta*TEM^Lft&»&&. «M0S6 1-8 
24 0 2#4i«K:SBttStiri»4«t5{c«jMft(»i4M« 40 
fb£^**&«tttt»**ffitC«fflU «*&©*« 

^•r>y-csiide9LA:BEmc\ ^?0 6- 1 1 o 

0 8^$8tCBat83n-C^4«fc^fc < ->7>m. 
XINIRittftircjea. fcttOfc&IKtttttt^fc. ffifStt 

Effif&S^L/cEt&fi&lX 1 -5 1 0 4 6 

mnm^ic, tt£u&tft&©s*tiMB£ffi&n. Effi^s? 

L/fcEI&fifclX WfMTO 6 -2 6 03 1 9 #£3fi«tte*8 



9- 1 0240 9 

10 

StsW&m-CHHMLT: . P. Mg. BSi;Fel:« 

tsaeisji* tss o fc^ni&tt^* k x * 

*i/«Jj|. -f 5 HUMS. 7 s»*ttlt**aajiK fi£U 

w^stai^u^rH^baaarsiittc. 40 0-6 0 

[0007] 

[ §tw&M®: l <t *> 4 r 4 mm ] «±©E»»t»©f tc 

0 . 1-10Q cmT^#j>ft < % J3i£ifc#5 0 H z 
-5 00kHz ©ffifflrmmaS** 1 v&Lkink L/ 

■r(,»4fc©#*4. L*>u&**e>. t>-rft©E$s&i> 
i> „ 155 -ck 5000 mm&M-tz 6&mm&M&3& 
^tss©*fes*^+^{c/«£ o . «»ntf«iSjwsT L/ . 

[0 008] *J6W©BWtt. ±effl»&*jsfcu 1 

5 5 *ck 5 o o o mnem lx h^mmm^m^-ms. 
<Dmmztm-c$. o . 1 ~~ 1 o q c mommmmmz 
m u . wmm>te < . !gmigs*s^^ 5 0 h z ~ 5 0 

0 k H z ©$Bffl-C 1 ^X9eLh*5«-ffi»«H>*«B6 
[0009] 

(omm^m. 'nyzomm^m. ^.mmitxm. mm 
mitimmzm ^1? ^siKtti9*©ffis«E 
^©ffla^a. ^-f>y©aBHt>». ftBKHiMbxstcra 

SI*5$,^ci?rBaiL/fc„ «{c. ^)SB8ttt»*©^l!S 
Mi UT, MM. Mfb"*y*5^A&c«BM&£triB^ 
jR-C8BH4»5|e*«mor»6tifcP. Mg. BRO'Fe 
*£>3teS» Xtt*felffiH *W^14©SI £ *> 6 » 

[0010] ^fIS^O 6-26 0 3 1 9#<&$giB«8©^ 
s^rii. &jRK&t»3;<b < ^. : Mfbvy^~>^ARj>- 

g . BRf>'F e Z&mfSftt? 4 #5 XtKffifl^M^^ 

?rl^ < ftUD 4 0 0 ~ 6 0 0 °CX 1 B#Rg*fl]&. 4* 
SXSA^igr. Et9JS'C^S?jSL/-Ct>4^. c©H3 
Xfiicfc^r. ^f-f>^-c*4xj}{+^ii. ^;Fi 
^9RtHJI§^ «ft*ffcOT»J»rsCi<ciHIIH*** 

[0011] *©IS*. W«ltt*Wr 4*R«ttft»H-C» 
«Lfc£H»tt*&5fcK:. F«fel±©W^tt*Wr4^ 
fb14^flgiffl^«:^Jjn. g^L/. t&5SfiSS7*UX«:<fci5 

1 00-800MPa. ftf^L<«4 00~700MP 
a©E^r»DEfiJ^-r4i tfctC. 3 0 0 "CtTF. Sf* 



(7) 



11 



«. 15 5 'CGC 5 0 0 0 B$ra1«}# L/c^©@Wt55t*5 
0. 1-1 0Q cmtftl/. ttfK&£tfJHftft5 0Hz 
~5 00 kHzOjEH^l UTi'h 



t#gPP9- 1 0 2 40 9 
12 

(A) (Dp - (2. 3 -xtf+S" 
S*3fl«±*tf. Tie-fiS^(l) 
[0012] 
Ut9] 



C H C H - C H 2 — O )• C H - 



(1) 



[0013] rftsn^^ttei^+^flii oo-5 * on%, 

OMSBi. p- (2, 3 -x#+'>^cjjK+-» 7x ©TIB— )53SeC2) . (3) &L<tt(4) 

-;US*2fflWTS-W1iBttx^+^«)!iO-5 Oil [0 0 14] 

»t*&tt<ti>&tsim<imiK&ajmo. 5-8. 8$ utio} 



Xm 



Xn 



(2) 



Stf^ Xte -0-CH 2 -9H-CH 2 IS (2. 3-id?*->^D**->fi) &5zt. 

0 

[ooi5] ★★({tin 

Xq 



Xn 




(3) 



X(i -0-CH,-CH-CHj S (2. 3 -jctf^vT'atf+i/S) <£-^. 
ru n'> p. p\ a> a'liO, K 2, 33K4 4-eeb-5 0 



[0 0 1 6 3 



Xp 




* ft [ft 1.2] 
n 



(4) 



S:^ Xte -0-CH 2 -CH-CH 2 S (2, 3 -i#*v/^D**S/») SrTKih, 
p N p\ q N q'tiO> U 2, 3Xta4T*S 0 



[0 0 17] 

M»re*<J>fc < 4 fc^tf MKf bttWIMUSM 0.5- 
8. 011%, 

©T^vU-fU'O. 5-8. 011%, 



«50. 5-8. OfiS%, Xte 

®t'X7U^ ^ F 1 0 OfiMSPi. i/T'JJk'X7xy 



®t'X7U^$ FlOOIMi. ^7'J^b'X7xy 50 - 1 0 0SSSB££4>&< £ fc^t^ffliJII&B&O . 5' 



J 



e 



13 

8. omfi%. MO'fC 

( b ) mmtmtmmm l it&mvmxm 99. 5-9 

2. 0K*»*d«r*E*9SS^»«ll«SJ«r*4. 
tO 0 1 8 ] *fc. *^BJ«. (A)7i/?W5F 
0. 5-5. 0MM%. (B) xtf*v1§JJi§0. 5- 

5. omm%. so* (o «a»tei^ift)g«iaofc#isfia 
tts*9 9. o~9o. os&%*tt-r2>Emm&m 
m^msmx^^. 

tooi9] $ etc. *»gjtt. &m®&%i3it. m 

U st&SWmHtCP . Mg. BayFeM«» 

l^dg£&9 9. 5-92. OaS^tC. F*ItLt©W 
J»tt**f4r»flMbtt«JIS»i»»*0. 5-8. 0M 
^Jfcl&S^'UXiCj:*) 1 0 0-8 0 0 

m p a <DK*>?m<mmi- ^2iii. v&utism* 

£ 3 0 0 •ClHT<DU&-cmmmit?Z>m3 Hi 
[0 02 0] 3 6(c. £R»tt»*K:lft*& 

Bt*j&fcofc«. '<-r>y*a^u *nn^s&c>™ 
mmbx®t>ntcP. Mg, brvf e^^it 

Wm7\sZ<D\ 0 0-8 0 0MPa©J3E;bK:<fc&JjnED?£ 
ar*»> . MRMflMbP3 0 0 < cmroaft(cj:«ttiM 
®*bt?$> Sci fcffik 4 T 4BEt&tti>r * 5 . 
[0 02 1 ] 3 ^IBW*. ^Jl?5Stt*9^*ilfi»SiJ 

■c&mmmLx. '<-r>y«a«o. Auxas&ctiiiMk 
5Kb & SEEt&fflto-ea -or. 1 5 5 -at 5 0 0 0 b$ 

R8fi3#l/fcfg©0. 5ir*7, 1 5 kHz &CfcWS&« 
3S*flJ)B©l 5««T-C*4j&». @Wfit/i#W83©0. 0 
5 tetUb"? fflttft 50Hz~500 

kHz (DiSfflT 1 7^ 7fet±r*SE*9fia'C»-C4>*. 
[0 02 2] ^fMBtt. ^ori«X«t 

-;UKn-r;b4*W-T'5 , Jr^ h;UC*jt,^T, 8? 

«Slt, P. Mg. BMFeM'^it^ii 
lft»fiail*»JSSOfctt«#J«fiai4»*K:. FfiJit±©If 

l8my'l-?.lC<k 0 1 0 0-80 0MP aCDffi^TSaEE^ 
ITT S 4 4 <Mt . 300 •C«T©»JS?JnM!&§!{ b L r m 

htiZKmm'bzm'L^T tutor ? hu-c**. 

[0 0 2 3 ] 3 XftWlZ* «p&3T£*»4*W 

tsur^ HKc*jt»T. 1 5 5'ccc5 0 0 ommmft 

Utc'&(D0. 5fX5, 15kHz CCfcW SSitff #flJJ8 
©1 5fgfcrrc*>-2>*\ BWi6ta**tiJ»3© 0 . 0 5{gW 
±f***. «Mg^M50Hz-5 00 kHz 




(8) Si?9- 1 02409 
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©ioHr 1 7-X 7«lt44EiIi>m37i ore 
[0024] S *«9|H:. ? ^*^4 

«t9*^lLT. P . Mg, BMFe^« 

m^iSMy'l'MC^n 1 0 0-8 0 OMPa© 

io EjjvmKfSm-rzttbic. 3 0 0 •c«r©sffirsn 

[002 5] 3 ^BJU, ffi^cDX 0 ? h 4Wt 

4. 8Ea»©3-f^4«siw{csa»-r4*:«>©naiaii 

P, Mg. BRO'F e*!#^#iTSfc»ie*MUI* 

tc«fc0 1 0 0-8 0 0MPa©K7rCjjn)EE;jX£!-f -5 4 4 
fe(C, 3 0 OXtMTOm&VtilMKitLXWhti&md 

so*^©@^4i5ifi^4 **rr smear**. 

[0 02 6 ] 3 6tc. *^B^«. — *3-f^4. 
-f;l-4. ^CoT4*Wr^BES5c*J^T. «». M 
fbv ^> -5 ARWBM**tf »^«t?AJI«tt»** 
JSILt, P. Mg, BMFeMM»tt^iI 

30 m$&mzBf$. l tcmm^mmmm^ , fs«±©w 

^7 - U^iCj;f3 1 0 0-8 0 OMP a©EE^-CJnEfi£ 

^•rs4 4 4>fc, 3 0 o'cwF<D^s.x-mmmitbxm 

htl *ffi«»C»*t*^3 Ttbictt £tHR 4 r 

[002 7 ] **w **W{C 

^■ t H2>^ht&. Fe-3Si(cft«SMFe- 
Si^*&. Fe-Al^, Fe-Si-AIM 
40 t&. Fe-Ni^S. Fe-Co^M, Fel*5 
0«C oS^K^^* 5 Plf 6*1-5.*^ c<Di&iCi>m 

&frh&<bm4tLxm^t>tix^*>i><Dx$>tiiz&m 

[002 8] ^Kiatt^rttCSKnSjSSSS^SSt/J^K: 

* L- C s„ ^Hmtt»^©¥fe)&fl« 2 . 5 - 4 5 0 u 
m. ^FtC5-l 5 0 um&&£U.>. ^5S^^ffi<(S^ 
50 r ■&«:». ^fi^t&^O^ftgiK&^ttttlKf?* 



C9) 

15 

4iiW*»*4. -e-ft&c«» WttSA^:*c>& 

««tt>. *JWH!f*»*tcaR»*. 1*{c^«j|4S0. 1- 
0.9m m©i#ttS&s|»*£ 1-10 SS%gSJJD-r 4 4 . 

t o o 2 9 ] ^mm^mmt, ismissmicsm^t 

;u 5 ^-c^Bisstt^^M^ai-r 4©a* 
#*ot». «wc. ss^s wots/vs ) &7~i o 

Wtc^i^ttSO. 1-0. 9 um©SM*Stif&3fc* 1 

-l om&%ffl!a-rzt. ?uoy&m*mcLxmb& 

*U<fc4 StttaWft^H^M-OIBKADji 20 

S£c0ir#4<fc5tt:&4. 
[0 030] A^*«&&gftT£Jlfl^t&3£ng>fiB 

«. *i3?xm<Dmmm.m*m\<>z>t. jjdbej&sp*© 
^l/c(? or. t&mimt>mmi,. &K«mmxe>m 30 

tiS#te#eTT4. 

[0 03 1 ] MttttttSftDMttt&Md: OT«Wgtf4© 
S£«tC&«fi!ltt»5fc*|ffl«or»6ftfcP. Mg, B 

so' f e its^ xvicomMmmgLm. m 

WRtmat-? ~> *> ^z-gtsm^mictikm uxmh ft 

JR. SWffiiSSOTBM^Fa^Ai^triB^JkSjRCcte 40 
ilL-Cff <E>nfc^*fe^)9^ 5 *4 < . Cft 6© -5 

8l,Tf#6ft/cP. Mg. BRVFe^^itS 

[0 03 2] NK. Kft-?^*S'9A;KCflmK*$tra 



^FUa^F 9- 1 0240 9 
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mmcym^ttmt . sstfc-e o. 0-6. 5) : 1 . 

0: (0. 5—1. 5 ) *mt H,\ M{t-?i?*^VA 

*&*4©?lft14?:rS)±$-&4fcS&. ±K»^*K:»fflffi 
WW* Wttir 4 ©# » $ L- 1 >. 

[0033] &mm&®^o&mtim<D&mt, 

KJ: oTfT*.l£J:b>*>. M&U&Jmif^3K&MMiil 
*»*i*t5C£(C«fc-5rtf J 5C4*i-C#4„ MJt» 

4. m®$LBMmm£mm&®jfc9 9 . 

5-9 0. 0M%«:*fL>T&l£<fctt«fli«l&&0. 5 

— 10. oii%r*5©A« ^ ci,^ 

[0 03 4] *^Bj(c*jW4W^14^?l{t14^iffl^ft 
tt. 3 0 0 *CmT> Sf£b<«250 •cwT©ss-c»n 
Hifti F i«±Oi«!ttl:*t t* t . fcfflMfi 
*tMl/fc^^f&5fr&5SBtcH*rS 4 fe©T*ft 

U"Ctt v Mxtf, (a) *l>tt< ifc^-SttX!K*j/«JIBi 

[0 03 5] ^■SIBi#*M»flti-l/-C«. «*.«. f 

il/F©i^^y^i?;Ux— f-;l/, fc'X-7 — ;UA D©^ 

isiskx. — 7-)K>^ 2, 2- (4-bFo+->7j^l') 
si-<rt)l/<Di?VV isi/frx.-?-)],, 4, 4" -fx 
(2, 3 -x-l<+>'7*cif;U) 5^7 xx;l/x — 
3, A-s.^^i>u^U)^ji^)V- (3, 4-x 
4<+^) ->7n^+if>*;u*4~>u- K 4 - <1. 
2 -i^->7'Qb» - 1 , 2 -xsK+Vi^n-s* 
t^>, 2- (3, 4-x;K^>) ^^p-^ + ->;U-5, 
5-XfO (3, 4-x^ + i^) -is fv^^-y-'s-m 
3. 4-x^+->-6-^5 1 ;i/^i'n-^. 
+->;Uy 4 - x#* is- 6 - ^ ?)Vist> 

x#*M$jf]§. b'X7x^-;l/F©y*^ » 

^fli. tX7 D©^-1<7 •> i'Sax^+i/^j 

Hi. TIB— (J££C2) . (3) X«(4) 

[0 03 6] 

[Yt 1 3 ] 



[0037] 



(10) 



9-102409 



17 



18 



Xm 



Xn 



(2) 



5StfVXtt -0-CH 2 -9H-pH a £ (2. 3 -x#*-> &kt a 

0 

* * Ufcl4] 



Xn' 



Xn 




rXp Xp' 



CH, 




CH 2 




Xq' 



(3) 



Xit -O-CH.-CH-CH, & (2, 3 -x*+i»?o*+i/» 

o 

ns n\ p, p'> q> q'ti(K U 2 N 3Xtt4T*>5„ 



[0 038] 




X P ' rX 

CH: — O— CH Z 
-Km 



* * [ftl 5] 
Xq 




Xq' 



(4) 



5£cK Xte -O-CHz-CH-CHz S (2. 3 -jh* 7 u £^-„ 

0 

p. p\ q. q'tiO, U 2s 3X«4-e*So 

fflU p&tfp\ qSt/q'©P#A<0(C/iSCi[±)y:^ o 

[0 0 3 9]Tg3ni,t7j!U>tt«X^->il§, ★0~50fi*gBi, p - ( 2 , 3 - x#*->7'atf* 

r> h^4z>> ; ^--jKD^^ , ;^^;ux-7"Ji/. t>f 7xx;ug£3{@Ji(±#tf. Tie— fiesca) 

7-fe> h h >j yy*/*?ju*~ f-;u^©r> f- [0 040] 

7-fe>#fgx**>>|§JJi§. P- (2, 3-x^*>-7-o [ft 1 6 ] 



C H a — C H - C H,— O -<2> 



1. CH - 



(1) 



*K n«3£Lt©SB&fre*.5o 



[0 04 1] ■C*S*l4^'ei6xjl«*S^I*flI. BPfc. h 
'JX [p- (2. 3-i^+^7 - Di)<+->) 7ccx;U] 
1. 1. 3- MJ* [p- (2. 3-xtf*-> 
ya^l^j^l^A l. l, 2. 2-f-h 

[p- (2, 3 -xtJ<*">7*i3^+-» 
;l/].x£>. 1, 1. 3, 3-7-^ + ^ [p- (2. 
3-x4<+i/7'Dj)<+y) 7xx;U] 7'D^ - >, 1, 



1. 3-M*[p-(2. 3 -x^+^7"n^<+->) 
7*x;l,] ^n^-^CD^W^ttx^+^Jgil 0 0- 
5 0MS£«r<I>tt< it>dtrx#*J/»|g»***4. 
JbKi#+M»BgCD«t»-Cfc. P- (2. 3-x^+->7* 
a**:y) 7ix;H?:3ia±ttf. TE-HRSCCl) 

[0 04 2] 

[ftl 7 ] 



e 



CH) 



19 



CH 2 — CH-CH 2 — 0-<C~V4cH- 
0 J n 



- 1 0 2 4 0 9 

20 



(1) 



[0 04 3] r*3ft4£W«x#*MHJffi, RCTFE * [0 044] 
-»aC2) . (3) XttC4) * CYbl 8 ] 



[0 04 5] 



Xm- 



Xn 



(2) 



Xtt -0-CH 2 -CH-£H 2 S (2. 3 -Jt**5/7o*+->» £*To 



* * [ft 1 9 ] 



Xn' 



Xn 




rXp Xp' 




Xq' 



(3) 



Xtt -p-CH 2 -CH-CH 2 S (2, 3 -i#*5/^a*4»£/» **^o 
ru n\ p> p\ q. q'tt(k 1> 2 N 3Xte4T*<5o 

nttO. lXtt2T*£ 0 

[0 04 6] ★ ★ Ht2 0 3 

Xq 




Xq' 



(4) 



S:^ Xtt -0-CH 2 -CH-CH 2 £ (2. 3 -i^yrp*+yS) *^T 0 
P> P'> q> q'te(k U 2> 3Xtt4T*£ Q 



[0 04 7 ] r*3ti*^7^U>#«*Wr*x^* 

^l»»tt»*9 9. 5-92. 0MSac*tUT0. 

[0 04 8] S/c, (a) t** (4-t KD + ^7x^ 
;U) ^^>. (b) t'* (4-t FPt^x^l/) x£ 
CO t'X (4-t Fo^^^x^jl/) :7*n^>, 

(d) h'J^ (4-tKDt^7x^) 7;U*7>RO' 

(e) rh7 + X (4-tFD^^7x^) 7)l>ii^ip 



[0 04 9] hUX (4-bFP^>7x^;b) 7^*7 
>(d) iltlJ, hUX (4-tFD^>7x^W ^ 

F'J7v (4-tFP+^iXJb) x^>, h »; 
X (4 - t FD+V7 ypA'v, h 'JX (4 - 

tFP + ^7x^) y'2>, FVX (4-bFP^y 
7*J=.n0 h (4-t FD + ^x^ 

;b) -^:/£>, h (4-t Fp + v^x^jI/) 

MJ* (4-tFP+V7x^.^) y^->^^$> 
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^£>&£'CDF (4-t FD+^7x^;I/) y;l<;*7 

[0050] x F^*X (4-t FP + ^7x^) t 
;l/#>(e) <hl/-C^. >F^*X (4-t Kd^V7 * 
x;U) y£>, f (4-t FP^^i^W 

x£>, y~ F (4- t FO + ^7xX;l/) 7'Da* 

f F7 + ^ (4-tFo^>7x-;b) :/£> v r 

F^*X (4-t FD^>7x-W ^+1f>, rh7 
+ X (4-t FP + V7x^) ^?*£>, T-h^** 

(4-t Fu + v'^xji,) t^^>, fh7 + x (4 10 
-tFPt^x^jl/) yt>§W^ Q £/c, irF^ 

(4-tFa^i/^W7x^.;i/) 
t^F^x (4-t FP^^xr.ji/) r;i/*>8|2»* 

[ 0 0 5 1 ] Z<D*> 5, WJfctt 6, h U 
X [ p - (2, 3 -x#*:>:/n**^>) 7*~)l>] J 
1, 1, 3-MJ*[p-<2, 3-x#^>:7" 
a^i/) 7x^] l, l, 2, 2-7"h^ 

*X [p- (2. 3 -xtf+f^n**^) :7*x;b] 
x£>, 1, 1, 3, 3-^h^ + X [p - (2. 3- 20 
x.tf*ri/7'tL7F*ris) 7*^)1] ;/cz;<i>, 1, 1,3 
-MJX[p-(2. 3-x^+->^n^*t/) 7*x 

[0052] ccom^. =«^±©3M?t&x#**>« 

Bf<tt4iifeCc85fl:a«:H<Jie<3a:S«rfilCc*D, X 

3tf£ficU> Mill 1 IMifcJH tr« 

L/U. Sfc. 7^^ ^ U>^^--;UO^y'; ^>^l/x-r 
;u^(7)^-7 ^ u>-^r> F 5H2>#«X#*->fflfl|*S 

[0 05 3 ]*«98CCfflU6n*WJ8*»ibrtt. - 40 

*fc FOUR*? $r;m. y F-? t F 0*8*7 jril/ 

rh7tFai;K7^;H 4 
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[0 054] *fMB*CJfll>6ftS 7 x -/-Jl/Wbffli L 

tfit 7*S-)l>S#7V>7 % >7UV- 

)IA<DStF7 y ^ ^7x^-^F(D/#7 » 2 s t' 
X7xy-;l^AD©^*7'^, 'J p - t*x;l/^ * y 

[0055] *mM<Dx.#*isffliimfmimitzi£z 

> v F'jx^u>e;7 5>f©3i87 5>!a, 
T^x^y-jl/, >^ ^;UT S y-^>^ F'J 

^•)A7'p7>fF, -fe^ii/Fy^^rv^^A^ 

P7>f F\ -fe^I/F 'jyf^7>^^A7Yt^^ 
F\ Ffv;l/F'jy?;l'7>t^ i i;A7 J P7^F, Ff 
->;u F U^^;i/T>^ex^A^a^^ F\ F-ri^i/ F >; 

f- h 7f'>^7> : tx^A7 r DV>f K, 7 , ;^Ff^ 

^7-7'J;l/7>fc«)A^n7>f F, X-fTlMUhlM 
^;i/r>^&x^A^u^>f F, ^;Uf* F ^ 

r>^7>^«i;A7-fef I/- F H0^4ifgr >^ ^ 
2 5 2 -x^;l/>f 5 

2 -^>f r ->;l/>r S *fV-)\s, 2-^7'^irly)^^ 
S 2 -y?-;U-4-x^;W $ 1 

-rr^-r ^ ^v r -;u, l -7'pbi/-2-^f;W > 
l -■^>^;u-2-y^;b-Y^^v r -;i/, 1 

->7/lH-2-7x^K^^I/, 1 -^T 
^ # % S—JV> 1 -yT/ifib 
- 2 -^>f r ^>^-Y 5 1 -7v>-2 ^ 

£JS*S> 1. 8-^T1f-t>>^P [5. 4. 0] 
>r-fe>- 7 , N - ^ t*-^^^>. f-F^^^JU 
^J^7^^> ( F ■Ji5 1 il/7y^')Af F^^ x 
x;l/#u-F, 2-i^Jl'-4-yf^f F77xx;l/ 
*U-F, 1. 8-S?T1f-\fis9B [5. 4. 0] - 
0>T r -fe>- 7 -r F 77x^WU- hf©7 $ >-r 
F 7 7i^.;l/^l/- F. MJ7x^W7-{> ( F'J 

7xXjl/^^^-')Afh77xXjl/^l/-h > T;b ^ 
x^A F yTJU+iUT-b FT-fef-- F. T^^x^AF 
■jXT-fe^JUTHz h7-fef- F . T;U$x^7AT;Ur3^ 



(13) 



23 



[0 0 5 6 ] ^CDffe, &mcfcCXifcm)tLTist>a 
^*^>t*x;i^y:**>>F\ :**?-u>;*-^> F\ 7 
^;i/y';^i-f;k ^u^ + ^K, :7 X xji/ 
^;l/x--r;k isisju £ z y F % TV 

[0 0 5 7 ] *«W«:*JWSf»flB{ktt^ U 5 FKWI1B 
ttJSfirtt. 3 0 0'CtiT, »*KB25 0WOfi 

JPWISa<D^U-f 5 F{fc^*$trfc©r*ftK, »«: 

N. N' -x?L/>t77l/^F, N, N' 
— \WfI/>^7l/-f 5 F\ N, N' -Ft**?-* 20 
^U>b*;*v W S F\ N, N* -m-*->y U>h'X 
7l/^F, N. N' -p- + y'Jl/>t'Xvu^ 

F\ N, N* -1, 3 -t'X^^U>->^u^^1f>t' 
^7U>fU\ N, N' -1. l/>^>^a 
^f>^7l/^F, N. NT -2, 4-MJUU 
>t'X7N ^ F\ N, N' -2, 6-Fy;i/>t'X 
71/^F, N, N' -3, 3' -is7x.~)lj.( £>t' 
X7l/>( $ F\ N, N' - (3 - 3. 3' - 

^7x^M^>k77U^ F\ N. N' - (3, 
3' -V>j*?)1) -3, 3' -^7^iM^>t77 30 
U-f$F. N, N' - (3, 3' -^x=F-;U) - 3, 
3* -i/7x^M^>t77l/>(U\ N, N' - 

(3, 3' -y^aa) -3, 3' -v7^jm^> 
N, N' -4, 4* -^7x^M^ 
>t'X7l/^ F\ N, N' - (3-x^;lO -4, 
4' -y7^JM^>t77M^ F. N, N' - 

(3, 3' -isjtf-fo) -4, 4' -^7x^;M^> 
t'X7U^ F\ N, N' - (3, 3' ->>x^AO - 
4, 4' -v?7x^M^>^7l/>( S F\ N, N* 
- (3, 3' -y^DP) -4. 4' 40 
>t'X7l/>{ ^ F\ N, N' -3, 3' -y7x^M 
^7t>t77b^F, N, N' -4, 4' -y7x 
x;U^;U-7 *>t'X $ F\ N, NT -3, 3' - 

t/7x^.;M;l/7^ Ft'X7U^$ h\ N, NT -4, 
4* -y7x-iUJl/7^ Ft'X7l/^ F\ N, N' 
-p-<>77x;>t77M; F\ N , N' -4, 
4' -y7x^-Jbi^>t^7L/^ F\ N, N' - 
4, 4' -^7x^;n-f;bt'X7U^ F\ N, 
N' - (^fU>-t>rh7t FD7x^Jl/) t"X7U 
-Y5F\ N, N' -F'Jy ; >b'X7H'5 K. N, N' 50 



#H¥9- 102 40 9 
24 

-^77td>t'X7U^ F\ N, N' -p-i^^x 
x;U^y V;Ut:*Xvi/>f ^ h\ N, N* -4, 

4' -^7x^.;l/7'P^yb^7U^$ F, 2, 2 - fc' 
X (4--(4 - (3 -7U^ F7x/+y) ?xx 
;b) :/ciaC>. N, N* -1ry$ U>bfXvW * F\ 
N, NT -p-7x^l/>k77M; F\ N, N* - 
m-7x^l/yt'X7U^F, N. N' -4. 4' - 
(1, I' - xXA^U-^+lf >) -t'X7H' 
U\ N, N' -3, 5 - ( 1 . 2. 4->U7V r - 

-t77U^ F\ N, N' U>>>- 2, 6 - 
i>>fJl/t'X7U>( 5 F\ N, N' 

3-7x^U>t77l/>fiF 4 1, 2 - fcf;* (2 - V 
1/^FxF+y) -x^>, 1, 3-a(3-7ix 
^F7'D^y) -y'U^ s N, N* -4, 4* - 
i/7x^;M^>-t'X-^f;l^7i/>f^ F, N, 
NT ^l/>-^-^f;l/7l/>f 5 F\ 

N, N' -4, 4' - (j;7x^x-fjl/) - t'X- 
^f;l/7l/>f 5 F\ N, N' -4, 4' - (S>:7xx 
;l^;l/:7*>) -t7-y^^Jl/7b>f; F. 4, 4* 
-t?75 S- F y7x^l/*X7x- hON, N* -fc* 
^7U^>F\ 2, 2' -t'X(4- (4-7^7x 
S*ris) ^xx;U] ;/u;*>cr>N. N* -b'XVlW* 
F\ 2, 2' -fcfX C4- (4-7;77xy^y) ? 
x^;M3?>©N, N' -t'X7U^>F, 2, 2' - 
tr* C4 - (4-7^7x/^y) 7x^.;l/X^>© 

iw*f<d«j&\ rx y > £ * a v y > <t cd®££$;% 

W»J7$Wt6ft) , 3, 4, 4' - F'J75/^7 
x^jM^X h"J7S y7xy-Jl/fil*7i/>(> 
Ki<DJSJSrf#6ti5^ J B«Bvu-Y s F, 7x^7 1, 
^F t F »;;i/7U-f $ f\ *-i/y;i/vu-f s F^o^e 

[0 0 5 8 ] ±ISWflPWbS!© v U-f 5 F tc«. F »J 7 

u;i/Fy^»;^-F, ^7'J;^u7^u-f, i?rv 
Jljyy $ u— F, p. p' -S/7'JD+y*WiJl/ 
JjfrTii^jizsy xx;i/x — -r^, m, p' -> ? Tyn + 
Sy^;U^Kx;l/^;l/^\r-;U5x^xx;l/X — o. p' 

-i^T y D^y^l/^;l/^;U^;b^7xX.Jl/i-f 
Jl'. m, m' -y ; 7 , Jo + y*W^Mj^;^7 
xx;ux--r;k Fy7»/WVi/7^l/-h, FVT 
y;U^T^ U- F^O^ffi^7^#>BET 'J^xxf^k 

[0059] cn^OH, ±fB#JJD@!{tS<D-7 U >f 5 
F <b K^*®f 4> L < « x # * 4 <D#ffi 4> U < «S 

tt, ±&tttmitm<D-? i> a 5 f t % mmjmh l < « 

x^*^«BS4 . T ;U^x;b^ x s-Mt&Wt> L,<te 
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WJ»tti ttS*WSES 

[0 06 0] l#fc#*l<B, ®7^vi/>f$K k ® 
t'77i/^ >K10 OMMSPi^ry^t'x^^ 
SI 5 0 - 1 0 0 ma&L*'J>t£ < 4 &dtr«MI«fiBW. 

XB®trxvu^* k i o oasgpi^ry^e^^x 

/-^5 0-1 0 01tgPi, ^m&14xtf*MSJfli 
0-100 MSP£ < t fe#irt§iJJiffl^£/fK> 

mtt!0*99. 5-92. OMWCttLT, Will (ffl 
Aft)«0. 5-8. 01I%ffifflt^WH^o 
[0 0 6 1 ] S/c, »£L<BT 5 ^ KMX 

B, 7^7U>f> FO. 5-5. 011%, x#^f 
WHO. 5-5. 01f%, & MM^H01A&JI L 
^J1^14*9*9 9. 0-9 0. OMKOffl^Jtrfltffl 

*«SBMttt«HI^WX W*B«*»«:»fti b T 4> <fc I >. 

[0 0 6 2 ] c<DW{ttt«B, iHtttvi/^ Hfttf 
jiSigccuro. 0 5- 1 011%, «FtcO. 



[0 0 6 3 ] #%qB(cffii^6ti«HMttMi9EfkttWfll«B 

t>. *©,fc5fc#fffl^Sfl&L*CB, Wt«, r-^n 
p:/pt;bh >;y tr-;uh y ^p;i^>^ 

b'x;i, h i; x h *s^7>, t'x;uh 

r-^£^ ypt^pt'iH' y J h^5>->^>, £ - 
(3, 4 -x#=^>^p-x*^i/) x^;u h y y 
->v^>, r-Wis v^'p fc';u h yy h*^>^ 
> % r 7'nt'Ji/ h y ^ h+^>^>, r- 
7$/7 # Db*Jl/h'JXh + V>7>, N - /3 - (7;^ 
x^;u) - r-7^7'afil/F'jy h+y^7>, r 
- jlu^ F"7*n t;u h'Jx h + ^>^^>^c7)^>7>^^ 

^^'jp^WVXr7P>f^^^- K ^77" 
p f;uh y K7^>;l/?-£*- K -fy^PbJWv^f 
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7a-f;^7^ , Jj^^^-h, ^v^ptvbhy^ 

h) >fv^Pf;U 
h y ^5;U:7*x;l^£*- -rv^'PbVi/h yx 
(y**^;S-fP*X7*- M K >f77' 

Pb*;l/hyx (n-r^xfJl/-7; y x^-;U) ^£ 
fF^-fy^Db^b^ (s^**^**^ 
-ffO***-K fh7t^^^b'X (i/Ff^l/* 
*?7^h) *$r*-K f h7 (2, 2-^7'JW 
1 b** (j;H)fj/^) 
10 r-fh^£*-K ^^yXf7P^^x^U>^^^ 
— K b'X) v^^^^^WP^X^^- h) x^U> 

7-bf^h7;Kx^Ay^y^Pb'l/- K 7;b^ 
■JAM;* (x^7-b h7tf- h) ^OTJU^x^ 

A*inrtstasw. *6i»Bs>>u:a-*A*j™si^» 

[006 4] cne>(D^. r-^y^F^Pbib 
F'i^ F+'»7>, 0- (3, 4-x#^>>^P^ 
^>;u) x^ji/h y^ h*^>^>, r- jV>Wzfh7 
20 Pb';VF y ^ h^>>^>. r-7$/7'Pb , ;l/Fyx 
N- /S - (7^xf;H - 7-7^ y 
^'PbVi/ h yy h + ^^x ^y^Pb'JWv^r7 
n-f;l^**-K -fy^Pb'Ji/Fy^^^/^;^^ 

PbU-F 4 T^x^Ahy* (xf;V7tF7-fef 

bMWVX^TP-f K >( V^PbVU h y* 

30 yab^Fyy F + '»7>, £- (3, 4-x^^^> 
$/^p^t^l/) xf;l/hy/F^>^7>, r-st)V 
^^F^Pb'jl/Fy^ Ft^>7>, r-7;y7'Pb 
;b h yx h+5>>"7>, N-iS- (7?yx^) -r 
-7^7*Pb^h yy h*^$>^>*Cr>^-e«B©l?ffi 

[0 06 5] ctihwwft&mte, ^to&Mmsmttc 

B, (*K8att»*OJt«^l (mVgr) x^g^ 

40 (fir r > ) /fmfsmi<ommm (m 2 

[0066] ^mmmfflmmmmmz. smcjt 

y u- F^b'xjHk^yv-icj:^ 
14. #y:/£^x>, ^y>7pp7*u>f©3Ak:J:|> 

50 T5>, Ty;UT5>«<DT5>tcJ:4att. y^isR 
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[0 06 7 ] ttJL»Wbfc««<btt«IBfflJ5e»i. jMfll 

rS. COH<bfiS3SISTB. 1 00-80 0MPa. 10 
»SL< 1*4 0 0-7 0 OMP &<DKt>X'mm$Mt 
S„ 1 0 OMP a*«©E*r«. +^c@ftfiSM-T-2> 
Ci*5t*f, 8 0 0MPami»E^TO. *gfM6 

[0 06 8] HifcfiR3SLEBK<fc OBfa©Jgtt*W-rS)SS 

S. )WKHMbXg«:*jW*aillR». 3 0 0'CJWT. »* 
L< «2 5 0°C«TT-tf 5. 3 0 0-C4it4i, 

[0 06 9 ] «±© «fc 5K: 0TW6ti*E»&b». 1 20 

5 5 -etc 5 o o ommmzL-c b&MM&mtm^m 
TS*r«c«oci*4-c*i. a#wk:«,' 1 5 5*ck: 

5 0 0 0B$R8Sf#Lifcf£, 0. 5«7, 1 5kHz(C 
feW S&«*JflJ#!© 1 5 ffiffelTt? * *) . HWa*i*s»]RS 

©o. 0 5««jb-r*»>. titrnxmaw* e«»5o 

Hz -5 0 0 kHzOlltl 7^7JW±-C&£E$E8 
tt. Warit5Citc«t*), ii*©S£i«gK:iSfl3 30 

a-f-fl^iWT 4<>©T*oTfcJ:«r». 

tt. Fifet±©«it4WU, Sei$*2-4W/K 

m©-fc-;U KUi>>-C*-;U F* Lfcra -f Jl/Tfe 

[0 07 0] «XR«)S»BI»»)fcftC>37m 

<t ontcmNtisVtt**-*- s*mh»%r« o r t j: t*. 

C©^t5©ii{E2i*«. 0. 2~4W/Kmt*5© 

[0 07 1] BJEM£?K. l>*{CS40T*ort 
«fct»*«. aft. fflROxa,F*WT4ft*37i. 
©xd s» Frttcj|»trti**-iS1g$fc©=M JU4, ^©fctlfc© 

9. ^H>3T*c#*W©E»»&*JBt»*itfj:<,». c 50 
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©aje^t@«iF4*«*^b**ci«c«fc»). mem 
[0072] ±eyr»h*i2. ■/ » riemm 

tSCimi. WAtf. UT* FJl^^alttX-T v 
^3R-f*iS?>IBBK:«fiW4CiKJ:"3. *-f»*©« 

SiEji^±*i 0 u ¥^t*x » ?-*^©®» 

«. C>*>64fcOt?*otfei^. WUSGTO. U" 
-Y>J;**. IGBTf*m>5Cim5. fcfe. C 

[0 07 3] ^tP«cSSS^{b*«I*IJ-3--5 'J T * F ;U©& 
3-1 licXQiifflirZ. cc-cu, mm&Hv?* 

3 tt@B«RSr* ij . iSWHE<b©rca&. iMyx*SR 

fl01-l 0n*iS5>HSttLTl,»4. ft-^-f U^f* 
•?©T^- Fifi^ifcv- h'NH^ntCtt. ffiSxHl 3 
1 - 1 3 n 4=i>7 =: >tf- 1 41-14 n©ia?ij[l?§^<=> 

[00741 S14B, 013 ©HSWHE^zgffcX ? 
^•*SSl-r*tl^©S(^6«iiE«-C*0. 6ffl©-?r--fyx 
*5R^-1 0 1-10 6£igg07c&©-C*-S>. 'J 
X &mn<D&i$y -f > 1 5 1 - 1 5 7 Tj^tf 

c4fc«t«5@^L"Ci>s. lot, &*&*p:7 -< 

0, ffitnS 13 1-13 6 in ^^^lfl 4 1-14 6 
[ 0 0 7 5 ] 0 1 4 ©^2if$X 4 v *<D'<%$MZ. AMit 

<otctb. —MiCTiiistiVj&.wumsnz. usu*^ 
t$?h<Dmi8MZm o r fe n . 7jc^*P7? s;© 'J r f Y ;n 

1 , 12, tim7 < > 1 5 1 - 1 5 6 SO'ffiStS 1 3 1 
- 1 3 6 3i^N*W7 - l 7-Cit?>jK:Jg*SS;trCC»-5. 
*P^©'JT^ FJUtt. — «S«:^'-("7"«©3-Y^©l^g[5 
tC^iP7j< * 4 -a T I > 4 fc» . ft'&OjAS%tR 

* s t, »« b x ^ >; -> x ate <fc o si^^ ^*p-r -5 
<ft«:«t&fi8.c»»*iW$tto*<b (SBfeidfln) *»ii>a 

1»©-C. ttiC»©J«&4P#a*^S4r*C4fe?Ififi-C* 

[OO76]016tt. 014 tC7n-r^i*X » ^ 1 
6 4rai;«RJE©**#^-fs»^attffll 6 1 . 16 2. 
16 3- • • £*fcfftt 1 8 tcj: X-/^16 
1. 162. 163 - •• Pe-KCHmiei^SS-rc 4(C «fc 
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^^2 2 1-226 

&%%tt2 o &antxtt2 1 tomvnjjmmzojmic 
tint caaas*. *e»«*«fli««3ttt**s*-s. 

[0 0 7 8 ] 

TKEPPE : 1 , 1, 2, 2-r*h^^X[p- 
(2. 3 -xtf+^ntf+S/) 7^;H x£> 
x^>SI1 9 2 20 
TEPPM : 1, 1, 3-hyx[p-<2. 3-x 

r/a**^) ?*x;u] x# 
+ 6 1 

TEPPB : 1, 1, 3-h»JX[p- (2, 3-x 
tf+^P**^) 7*x;U] x# 
9 6 

DGEBPA : bf* 7 * -/ -)\sA<D*J># y ->^;l/X-^ 
;l/ 

x^^il 7 5 

DGEBPF : fcfX^ * J -)lF<Diy?0 zszs)1>x.-t 30 
;b 

x^y^il 7 0 

1, 2-DGON: 1, 2 -tslslf y 

£ U> 

x^^il 4 1 

1. 3-DGON: 1, 3 -S^y >J 2^Jl^**^7 

x^+^Il 4 1 
PDGON :H^Htl, 

-f:?£u> 40 
x^^^312 5 0 ttfbS 6 7 °C 
GONDGONM : 1 - ( 2 - ^ y - 1 - 

-1- (2' , 7' -S/^yS/t^M-*!'- 
1 y 

x#*^il 8 7 (Wfc*7 5 - C 

PGENCN : * U !/-;l/<h 2 - b FDt^t7$U> 

+ ^12 2 5 «Mt*8 4'C 

TG I C : h »J ^'JV^KV^r^ U- h x^v 

^fi 50 
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MHAC-P : **fr±Vv*miltfm BBfc*«S 
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